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EFFECT OF RATIO OF WALL BOUNDARY -LAYER THICKNESS TO 
JET DIAMETER ON MIXING OF A NORMAL HYDROGEN JET 
IN A SUPERSONIC STREAM 

By Charles R. McClinton 
Langley Research Center 

SUMMARY 

This report contains results from a preliminary experimental investigation con- 
ducted to study the effect of the ratio of boundary-layer thickness to jet diameter 6/D 
on the mixing of hydrogen injected sonically from a flat plate into a supersonic air free 
stream. Several values of jet diameter D and free-stream total pressure were used 
to vary 6/D over the range 1.25 = — § 6.25, For all tests the undisturbed boundary 
layer at the injection station was fully turbulent. Vertical nondime nsional pressure, 
velocity, concentration profiles, and total-pressure recovery results are presented. 
Results of this investigation illustrate a distinct increase in both the secondary jet 
penetration and the mixing rate with increasing 6/D. 

INTRODUCTION 

One type of fuel-injector design for scramjet combustors is the flush wall-mounted 
jet. This type of fuel injector normally is designed by empirical relation based on the 
data of numerous investigators. (For example, see refs. 1 to 15.) The investigations 
reported in the literature have not evaluated the effect on the mixing of the thickness of 
the boundary layer on the wall. In view of the complex interactions between the jet and 
boundary layer which are illustrated in the literature, the ratio of boundary- layer thick- 
ness to jet diameter is expected to be an important parameter. For instance, several 
investigations (see refs. 16 and 17) have shown that the properties of the boundary layer 
at the injection location have a measurable effect on this type of jet interaction. 

The present preliminary investigation was designed to evaluate the effect of the 
magnitude of the ratio of boundary-layer thickness to jet diameter on the mixing perfor- 
mance. Tests were performed on a flat-plate model with sonic injection of hydrogen 
from a single normal jet into a fully developed turbulent boundary layer. Mixing region 
surveys were made at a station 120 injector diameters downstream of the jet for three 
separate configurations and compared with results from references 9 and 12. The effects 
of the ratio of boundary- layer thickness to jet diameter on jet penetration and mixing rate 
were measured and methods of correlating the data were determined. 



SYMBOLS 


A 

b 

Cd 

D 

d* 

«2 

i 

M 

P 

P 

Peb 

PR 

q 

Rx 

T 

V 
X 

^H2 

Y 


area 

profile shape factor (fig. 11) 
discharge coefficient 
jet diameter, cm 

effective jet diameter, cm 

hydrogen gas 

location of injector from leading edge, cm 
Mach number 

jet penetration, maximum height of xjjg = 0.005 contour, cm 
pressure, N/m2 

effective back pressure, N/m^ 
pressure recovery 
dynamic pressure, N/m2 

Reynolds number based on X from plate leading edge 

temperature, K 

velocity, m/sec 

longitudinal coordinate, cm 

hydrogen mole fraction 

lateral coordinate, measured across plate from center line, cm 
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hydrogen mass fraction 


yH2 

Z vertical coordinate, cm 

a hydrogen flow rate per unit area, pVyu^, kg/m2-sec 

/3 airflow rate, per unit area, pV(l - yH 2 )> kg/m2-sec 

6 boundary-layer thickness at jet station, cm 

6 boundary- layer momentum thickness, cm 

p density, kg/m3 

Subscripts: 


A 

mass-averaged undisturbed airflow condition 

j 

secondary jet condition 

M 

location of yH 2 ,max 

max 

maximum value in mixing region 

0 

point on vertical survey where xjj 2 = 0.005 

t 

total condition 

OO 

free- stream condition 


A bar over a symbol denotes a mass-averaged value. 

MODEL AND FACILITY 
Wind Tunnel and Model 

The experiments were conducted in a Mach number 4.05, 22.84-cm-square wind 
tunnel with injection of hydrogen from a flat plate which spanned the test section. A 
sketch of the plate, locating the injection stations and defining the coordinate system, 
is presented in figure 1(a). Figure 1(b) presents details and the measured discharge 
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coefficients Cj) of the circular injectors used in this study. Fuel was injected at the 
18.6-cm upstream station for the test in reference 9 and at the 24-cm station for the 
present tests and the test in reference 12. 


Instrumentation 

Probes.- The pitot and static survey probes used in all these experiments are illus- 
trated in figure 2. Probe actuator limitations required yawing the probes for lateral sur- 
veys; however, the maximum yaw angle was held to a relatively small angle (about 10°). 
The diameters of the probe static orifices were 0.203 mm; and the orifices were located 
14 probe diameters from the probe tips. The pitot probe, a flattened hypodermic needle, 
was used to collect gas samples from the hydrogen-air mixing region for analysis by a 
gas chromatograph. 

Gas sampling system .- A schematic of the gas sampling system is presented in fig- 
ure 3. The heart of this system was a Control Data on-line process gas chromatograph 
which measures only hydrogen volume fraction. The chromatograph was tied into the 
hydrogen supply line and the pitot probe by a system of electrically operated valves. 

Pure hydrogen from the supply line was used to check the full-scale reading during each 
test. Other instrumentation used in these tests is also illustrated in this sketch (fig. 3). 

Test Conditions 

The test conditions are presented in the following table: 


Test 

D, 

cm 

Pt,O0» 

MN/m2 

Pt,j> 

MN/^m2 

qj/^oc 

cm 

6/D 

1 

0.25 

1.72 

0.328 

0.978 

24.0 

1.25 

2 

.05 

1.72 

.325 

,973 

24.0 

6.25 

3 

.10 

1.38 

.271 

1.006 

24.0 

3.16 

4 (ref. 9) 

.10 

1.38 

.270 

1.005 

18.6 

2.51 

5 (ref. 12) 

.12 

1.72 

.335 

1.001 

24.0 j 

2.58 


All tests were run at a tunnel total pressure of either 1.38 or 1.72 MN/m^ and a corre- 
sponding jet total pressure to produce a ratio of jet to free-stream dynamic pressure of 
unity. For each test the jet was sonic and underexpanded. Injector diameter, injector 
position, and free-stream total-pressure variations combine to produce different ratios 
of boundary-layer thickness to jet diameter 6/D as listed in the table, A theoretical 
boundary -layer thickness was used for this parameter; the theoretical solution is dis- 
cussed in detail in a later section. 
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Test Procedure 


The experimental results were reduced from survey data taken in the hydrogen-air 
mixing region 120 injector diameters downstream of the injection station. Surveys con- 
sisted of one vertical center- line survey and three horizontal surveys of hydrogen mole 
fraction, pitot pressure, and static pressure. Since pitot- and static- pressure measure- 
ments were made during separate tests, both measurements were nondimensionalized by 
free- stream total pressure before being included in the data- reduction program, (See 
appendix A.) 


THEORETICAL BOUNDARY LAYER 

Theoretically determined boundary -layer parameters were used in this study 
because it is difficult to obtain accurate measurements of very small boundary layers 
(6 « 0.3 cm) and the development of the turbulent boundary layer in this facility had been 
predicted accurately in other investigations. The theoretical boundary layer was deter- 
mined by using an integral transition and turbulent boundary -layer program developed by 
Pinckney. (See ref. 18.) The laminar boundary layer wa^ predicted by an ordinary flat- 
plate solution with friction coefficient determined by Eckert's flat-plate reference tem- 
perature method. (See ref. 19.) Transition was assumed to start at the point where 
Rx = 2.9 X 10^, a value which was based on extensive boundary- layer tests performed in 
the facility on other flat-plate models. 

Theoretical nondimensional boundary -layer velocity and total-pressure profiles at 
the injection station are presented in figure 4. These profiles represent a fully turbulent 
boundary layer for each case. Also included are values of the theoretically determined 
boundary- layer and momentum thicknesses. All boundary -layer parameters have been 
nondimensionalized by the jet diameter D, For this study, boundary- layer thickness 5 
corresponds to the point where the theoretical velocity is 99 percent of the free-stream 
value. 


RESULTS AND DISCUSSION 

Reduced survey data (appendix A) were used to construct flow contours (appendix B) 
of the mixing region. These contours are used to define three mixing parameters: jet 
penetration, mixing rate, and jet-induced interference. These mixing parameters are 
analyzed in the remaining discussion. 
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Penetration 


Penetration has been correlated in this study by two characteristics of the hydro- 
gen volume fraction contour. These characteristics are denoted by P/D and (Z/D)jyf, 
corresponding to 


P/D vertical height from the plate to the highest point on the xgg = 0.005 contour 

(outer edge of mixing region, see appendix B) 

(Z/D)m vertical height from the plate to the point of maximum hydrogen concentration 


Both penetration parameters are presented in figure 5 as a function of the ratio of 
boundary- layer thickness to jet diameter 6/D. On this and subsequent figures, the 
data points used from references 9 and 12 are flagged or designated. The trends of 
the data indicate that both P/D and (Z/D)^j increase as 5/D becomes larger. 
The parameter P/D is a weak function of 6/D: 


D \Dj 


( 1 ) 


However, the value of (Z/D)j^^ increases by nearly 75 percent in the range 
1.25 = ^ 5 S.25. Tile magnitude of these increases warrants inclusion of 6/D 
dependence in any jet-penetration correlation. 

The penetration correlation of equation (1) agrees with results presented in refer- 
ence 17. These results were obtained over a smaller range of 6/D and most of the 
penetration measurements were made relatively close to the injector. The data pre- 
sented in reference 17, which include results from references 9 and 12, are correlated 
by 


2-2.9A 



,0.405 


M. 





( 2 ) 


Since these results were all obtained with fully turbulent boundary layers, the boundary- 
layer thickness is proportional to the boundary-layer momentum thickness or 


P 

D 


\d; 


(3) 


This proportionality is nearly the same as that shown by the present data (eq. (1)) as illus- 
trated by the dashed curve in figure 5. The absolute values from equation (2) were not 
plotted because of the uncertainty of extrapolating equation (2) to ^ = 120. 
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Several of the earlier wall injection and mixing investigations studied the effect of 
dynamic-pressure ratio on penetration. For instance, the results of reference 9 were 
correlated by 


£ 


D 




(4) 


The dependence of jet penetration on 6/D, as shown by equation (1), can be included in 
equation (4) as shown by figure 6. This figure correlates the present data with the data 
from reference 9 by the following equation: 



Equation (5) corresponds to the solid line in figure 6. Present data points are solid sym- 
bols and data points from reference 9 are open symbols. All reference 9 data were at 
constant 6/D, and values of X/D and Qj/qco ranged from 7 to 200 and 0.5 to 2.0, 
respectively. The dashed curve represents equation (4) simply expanded to account for 
6/D. Equation (5) has the same slope as the dashed curve, but it correlates the present 
data points. This plot shows that the present data point from reference 9 has the largest 
deviation from the trends of the present data. This deviation is believed to be associated 
with the different jet geometry used for the reference 9 test. (See fig. 1(b).) 

No satisfactory correlation for the maximum hydrogen concentration trajectory was 
presented in reference 9 because the trajectory tends to decrease in the near field ^from 
^ = 7 to about 20 to 3cij, and then increase with downstream distance. However, at 

V 

— = 120, the height of the point of maximum hydrogen concentration in reference 9 can be 
correlated by 

/a.sO.214 


The straight-line correlation of the maximum concentration trajectory in figure 5 is like- 
wise represented by 


Z\ <x 
D/m 


0.214 


(7) 


Equations (6) and (7) are combined and used to plot the; present data and the data at 
^ = 120 from reference 9 in figure 7. The results are correlated by 



( 8 ) 
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Because of the complex nature of (Z/D)j^ as mentioned previously, the effect of 6/D 
on the maximum concentration trajectory cannot be predicted over the entire mixing 
region without additional tests. 


One indication of the extent of mixing between the jet and the free stream is the 
decay of the maximum hydrogen mass fraction, yH 2 ,max‘ Values of yjj^ for 

each test are presented in figure 8 as a function of the ratio of boundary- layer thickness 
to jet diameter 6/D. Data trends indicate that yH 2 ,max is proportional to (6/D)"®-^^^ 
at ^ = 120. Reference 9 data replotted in reference 8 showed yjjg is proportional 
.345 

in the downstream mixing region s 30^, Combining these corre- 
lations yields 



VH 


2 , max 


= 1.031 


‘Ij 


0.345 


7gY0,345/x'\-0-690 

\dJ ioj 


(9) 


The data from both reference 9 and the present test are presented in figure 9 to illustrate 
this correlation. Reference 9 data are represented by open symbols and the present 
cases, all at ^ = 120, are represented by solid symbols. Equation (9) which is simply 
an extension of the correlation used in reference 9 closely correlates the present data. 


Pressure Recovery 


The efficiency of each component of a ramjet engine is normally related directly or 
indirectly to the loss in total pressure or momentum of the airflow as it passes through 
that component. The interaction between a normal secondary jet and the combustor air- 
flow produces significant total -pres sure losses as a result of induced shocks in the air- 
stream combined with the lack of jet streamwise (X) momentum. However, the jet- 
induced total -pressure losses would be partially compensated for by reduced-combustion 
total-pressure losses in the wake regions behind the jets. The pressure losses have been 
evaluated for the present data by calculating the total-pressure recovery defined by 


P 


R 



( 10 ) 


where p^. is the mass-weighted total pressure calculated by 



( 11 ) 
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at each station. The mass -weighted total pressure at station ^ = 0 was obtained by 
use of a stream tube area with the same shape and total airflow rate as the mixijng region. 
The no-injection theoretical boundary layer at g = 0 was used for these calculations. 

The pressure recovery results are presented in figure 10 along with the nondimen- 
sionalized mass-weighted total pressure at the injector and survey station. The recovery 
(circle symbol in fig. 10) is a constant value of 43 percent with the exception of the data 
for ^ = 1.25, which drops to 35 percent. A recovery of 43 percent is equivalent to the 
recovery across a two-dimensional shock with a turning of 28° in a Mach 4.05 airstream. 
It should be noted that the theoretical total-pressure losses associated with mixing of the 
normal H 2 jet with the air would be small compared with the shock losses since the 
weight flow of H 2 is less than 3 percent of the airflow. 

CONCLUDING REMARKS 

This investigation has shown that for normal sonic injection of hydrogen from a flat 
plate into a supersonic airflow, the mixing performance is dependent on the ratio of plate 
boundary- layer thickness to jet diameter 6/D and the magnitude of this dependence 
necessitates its inclusion in any empirical mixing models. The experimental results 
show that increasing 6/D increases penetration, both of the outer edge of the mixing 
region and of the point of maximum concentration, and the extent of mixing as measured 
by the maximum hydrogen concentration. The results also show that the normal jet mix- 
ing regions have relatively low pressure recoveries as a result, evidently, of the strong 
induced shock wave. In these relatively thick boundary -layer cases ^1.25 § ^ = 6.25^, 
only the smallest value of 6/D had a noticeably different (lower) pressure recovery 
than the other cases. Nondimensional boundary- layer correlating parameters presented 
extend previous flat-plate mixing performance correlations of jet penetration and maxi- 
mum concentration decay. 

Langley Research Center, 

National Aeronautics and Space Administration, 

Hampton, Va. , March 25, 1974. 
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APPENDIX A 


SURVEY DATA 

One vertical and three horizontal surveys of the mixing region at an X/D station 
of 120 were performed for each case with measurements of hydrogen concentration, pitot 
pressure, and static pressure taken along each survey. A computer program was used 
to reduce the raw data to the desired results presented in table I. These tabulated results 
are in U.S. Customary Units, and the applicable nomenclature follows: 

X longitudinal coordinate, in. 

Y lateral coordinate, in. 

Z vertical coordinate, in. 

D jet orifice diameter, in. 

QJ/QI ratio of jet pressure to free-stream dynamic pressure 

LAMDA ratio uf jet mass ii\ix to free- stream mass flux 

GAMMA ratio of specific heats 

RHOVJ jet mass flow per unit area, slugs/ft^-sec 

K mole fraction of injected gas 

PT2X survey pitot pressure, psia 

PIX static pressure, psia 

MWX molecular weight of survey gas sample 

MX Mach number 

TTX total temperature, 

TX static temperature, ®R 
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APPENDIX A - Concluded 


VX velocity, ft/sec 

RHOVX mass flow per unit area, slugs/ft^-sec 

XI ratio of injected gas mass flow per unit area at survey point to jet mass flow 

GX mass fraction of injected gas 

RHOVX *(1-GX) survey -point air mass flow per unit area 

XIM maximum XI 

GXM maximum GX 

AIRMFM maximum RHOVX*(l-GX) 

AKXM maximum K 

Hydrogen concentration and total-pressure profile results from the vertical surveys 
are presented in figures 11 and 12, respectively. The hydrogen concentration profiles in 
figure 11 are divided into two regions, separated by the point of maximum nydrogen con- 
centration. In the upper region the profile shape resembles coaxial mixing profiles; 
whereas in the lower region it is more uniform, since the plate restricts the mixing. 
Previous investigations have shown that, in the upper region, the profile shape is depend- 
ent on the downstream station but independent of dynamic-pressure ratio (refs. 9 and 12) 
or injection angle (ref. 7). On the other hand, the profile shape in the lower region is 
dependent on downstream distance, dynamic pressure, and injection angle. Although 
there is some variation in the profile shapes presented in figure 11, there is no evidence 
of a systematic effect of 6/D. 

Nondimensional vertical total-pressure profiles are presented in figure 12 for each 
test and for a representative boundary -layer profile at the injector station. In figure 12 
the height dimension is expressed as a ratio to the height of the outer edge of the mixing 
region or for the boundary-layer profile, to the boundary- layer thickness. Each mixir^ 
region profile exhibits a marked reduction in pressure recovery over the boundary -layer 
profile. Of course, the mixing region is considerably thicker than the boundary layer so 
the boundary- layer curve does not show the true extent of the pressure deficiency that is 
shown by the integrated pressure recovery. (See fig. 10.) 
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APPENDIX B 


FLOW CONTOUR 

Mixing region flow contours were constructed by cross plotting the vertical and 
horizontal survey data. Contours of hydrogen mass fraction, hydrogen flow rate, airflow 
rate, and mass-weighted total pressure are presented in figures 13 to 16, 

respectively. The mixing region edge corresponds to the xjj 2 = 0.005 contour, denoted 
yil 2 = 0 in figure 13. 

The hydrogen mass fraction contours (fig. 13) were used to determine the penetra- 
tion and hydrogen mixing rate as discussed in the test. In addition, these contours show 
the effect of 6/D on hydrogen lateral spreading. One method of measuring the lateral 
spreading is to measure the width of the 10 percent of maximum hydrogen concentration 
contour at the vertical position (Z/D) of maximum concentration. Lateral locations of 
10 percent of yjjg max noted in figure 13 by the vertical dashes on either side of 
yH 2 ,max- By using this 10-percent procedure, these contours show a significant decrease 
in spreading from the largest 6/D case, ^ = 6.25, to the 3.16 case, and then a con- 
tinued, but modest, decrease in spreading lu the smaller 6/D conditions.- 

Hydrogen flow contours (fig. 141 were integrated to determine the accuracy of the 
sampling procedures by comparing the total hydrogen flow rate in the contours with the 
hydrogen flow rate measured by the orifice meter in the hydrogen supply line. Results 
of this integration show that 80 to 90 percent of the injected hydrogen was accounted for 
in the mixing region. This result is typical of tliis type of flat-plate mixing study. 

Airflow contours (fig. 15) and mass-weighted total-pressure contours (fig. 16) were 
used to determine the total-pressure recovery, as discussed in the text. The airflow con- 
tours were used to determine the total airflow in the mixing region and to define the undis- 
turbed airstream tube at the injector station which supplies air to the mixing region. The 
airflow contours also give an indication of the effect of the jet on the airflow. All mixing 
regions have relatively low airflow in the center (at the point of maximum concentration) 
and return toward a typical (but thick) boundary -layer distribution near the sides. The 
contours for the larger 6/D cases tend to simply decrease from the center outward, 
but the smaller 6/D cases show more flow distortion as indicated by the sharp dip from 
the center. 
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TABLE I.- TABULATED DATA 


Test 1 stRVEV « ,9791 iahpa • 




HQL»ki1 • 

HEAT 

OAHMA 

AVGtTOTAL T^NP,fOEG-f^J 

TOTH PKESSJPSMJ 

JET 

CAS 

2.0t6 

3-4060 

1.^07 

521 

<^7-32 

TUNNEL 

CAS 

29.0OQ 

-2A00 

U399 

531 

249.72 



JlHCVJ • 

l.a096EtOO 

XIH = 

1*09068-02 

GXH 

« 3* 

3193E-02 

AlRHf-h 

■ 2.2894t>00 AKXH = 

3* 31)606-01 


V/Q 

7/D 

K 

PT2X 

PIX 

HWK 

KX 

TTX 

TX 

vx 

KHOVX 

XI 

OX 

HHUVX*! l-GX) 


COORi>|N,Ui-S 

FR. 

PSl A 

PSJA 

hot WT 

HACH 

-OEb 

* R • — 

FF/SEC 

$UG/iUFTSeC 

MASS FR. 

AIR MASS aUd 


0,00 

*0 909 

.2457 

3.U00 

1.665 

22.37 

.946 

529 

44 B 

1117,49 

.2724 

4*60416-03 

2,2{30E-O? 

2.6434F-01 

.0120 

0.00 

• 6 1(1(3 

.2906 

3.960 

1.684 

21.16 

L.IBO 

528 

413 

1375*39 

*3440 

7.2733E-03 

2. 76916-02 

3.3446E-01 

*0159 

0,00 

l.nim 

. 3145 

6,420 

1*652 

20.51 

1,619 

52U 

346 

1754.61 

*4982 

1. 1750E-O2 

3.09096-02 

4. 02 70E-OI 

, 02 d 7 

0,00 

1 .5900 

.3256 

7.650 

1*642 

20.22 

1.797 

528 

320 

1887.36 

*5670 

1.4O56E-02 

3.24666-02 

5,48576-01 

,0376 

0.00 

2 . noon 

.3306 

A. 660 

1*643 

20.08 

1.925 

528 

302 

1972.40 

,6234 

1.5799F-02 

3.31916-02 

6.0267E-01 

.0459 

u.oo 

2 . 5900 

* 3306 

S.820 

i • 645 

20.08 

2*062 

526 

20 5 

2049,27 

*6892 

1 * 7467E-02 

3.31936-02 

6 . 662 Hh- 0 l 

,U‘j 6 U 

0.00 

3.0900 

.3165 

11.210 

1,636 

20*4b 

2,223 

528 

265 

2111*31 

• 7728 

I.Q404E-02 

3.1108G-O2 

7.48736-01 

.07 26 

0,00 

3.5900 

.3015 

12.450 

1.630 

20.86 

2.357 

528 

250 

2151,40 

,0492 

1.8092E-O2 

2*91366-02 

B. 24416-01 

, OH 92 

o.ou 

4..9 9.9n 

, 2d67 

13.420 

1*625 

21.26 

2.457 

520 

239 

2172,99 

*9110 

1.89066-02 

2,71 786-02 

0.86278-01 

. 10 40 

0 . uO 

6 . •> Inn 

*26 M 

i 4* VIO 

1 *7il'0 

21 .90 

2*550 

5 28 

229 

2177. A9 

*y 764 

1 1 ao'nip-n:* 

- 0 ;* 

W*‘>7 70l -IM 

R ( t ■) II 

0 . Ou 

5.0 9r/0 

.2351 

15.1 70 

1.619 

22.66 

2.627 

529 

222 

2168.90 

1,0396 

1 .67*0 2 £-02 

2.09166-02 

1 ,01 78E*00 

, 1349 

0.00 

5, 6100 

.19 51 

16.320 

1 *620 

23.73 

2.730 

5 29 

212 

2153,60 

1*1306 

1.43 lOC-02 

1.6576E-02 

1 . 11 IJt ►OO 

. !501 

o.co 

6..^ 7'rO 

.1496 

1 7i fOO 

1*622 

24.96 

2* U47 

5 3 0 

202 

2 L 36,05 

U2411 

1. 1452E-02 

U2085E-02 

1.226U40O 

,18 93 

0.00 

6. 5 900 

• L025 

19.960 

1*620 

26.2 3 

3.033 

530 

107 

2133, *y7 

1*4083 

0.47376-03 

7.87986-03 

1, 19 728 *00 

.2505 

0.00 

7.0 990 

.C6 19 

23.000 

1*620 

27.33 

3*265 

530 

169 

2144,14 

1,6238 

5.6580B-03 

4.563J6-03 

1.61646 + 00. 

i 3=i30 

0.00 

7*5 900 

• C32S 

26*300 

1*620 

28.13 

3.505 

531 

154 

2160,50 

1*8565 

3.29O4E-03 

.2*3?llE-03 

U05226 + OO 

*4930 

O.OO 

A. n 90(1 

.C L 36 

29.220 

1*639 

28.63 

3*672 

531 

144 

2169-96 

2*0520 

1*4960£-O3 

9. '34916-04 

2,05086*00 

IMUh 

0,00 

fi.59nt> 

,C042 

30*860 

1*685 

20.09 

3*724 

531 

141 

2160,78 

2*1707 

4,09016-04 

2.95036-04 

2. I/O It *00 

r7o50 

0.00 

9.0 900 

«OOCB 

31.8 10 

1* 700 

28.98 

3. 765 

531 

13V 

2171,75 

2.2357 

1.0032E-O4 

5.87646-05 

2, 23566300 

. 75 29 

0.00 

9.6300 

0.0000 

22.600 

1*723 

29.00 

3.786 

531 

137 

2174,14 

2*2894 

0. 

0. 

2, 2H 9 46 +00 

, 7U60 

0.00 

1 . R 990 

« 32^6 

U.330 

1*641 

20.13 

1*086 

528 

308 

1946,13 

*6051 

1.52 02E-02 

3.2901E-02 

5.052!n-Ol 

. 04 n 

0,00 

2. 3900 

. 3306 

5.260 

1*64? 

20.08 

1 . 996 

5 20 

293 

20 12.7)6 

*6578 

1.66/IE-02 

3.31936-02 

6. 35 9 Jr -01 

.0513 

-n.on 

2.0900 

*3326 

6*600 

1*642 

20.02 

1*919 

527 

303 

1969*22 

• 6196 

US06l£-O2 

3. 34066-02 

5,90096-01 

*04 54 

-9.35 

2 . 000 c 

*C IC2 

n.230 

1*350 

2B.73 

3*081 

530 

163 

2050.78 

1*2664 

6.90426-04 

7.1321E-04 

1.2655E+00 

*2255 

‘10.60 

2.0900 

c.cooo 

17.610 

1*248 

29,00 

3.255 

530 

WO 

2079.19 

1.281 7 

0* 

0* 

1, 281 76*00 

*2682 

-9. ?6 

2.0900 

-C042 

17.720 

1.297 

28.89 

3,201 

530 

174 

2071.89 

1*2928 

2.91556-04 

2. 95038-04 

l,2924h+00 

.25 75 

-7.n6 

2.0900 

• 0102 

17.600 

1*392 

20.73 

3*093 

530 

U2 

2053.66 

1.3060 

7.(2406-04 

7. 132JC-04 

1.30596+00 

.2155 

-fi.45 

2.0900 

-C178 

15.510 

1.46S 

20-52 

2,803 

5 30 

206 

1987-02 

1.1667 

1.1237E-03 

1.2599E-03 

1 . l653L: + 00 

, 1600 

-5* 14 

2.0900 

• C 136 

21.420 

1.445 

28.63 

3.3 39 

530 

164 

2108.9 3 

1-5397 

1. E239E-03 

9. 54918-04 

( .53826*00 

1500 

-3.92 

2.0900 

.C247 

23.200 

1*534 

20.33 

3*374 

530 

162 

2126.49 

1.6550 

2.21966-03 

1. 7545E-03 

1 .6521E *00 

-39)5 

- i‘ . 6 4 

2. 0 90a 

*C936 

Itt- 190 

1.621 

26.47 

2.889 

529 

190 

2085*22 

1 . 3081 

7. 12B7G-03 

7.1289E-03 

1, 29886*00 

.2017 

-U37 

2.09(11 

,2C«4 

U.9 70 

1.645 

23-38 

2.49V 

52 8 

2 35 

2086.40 

,VUV4 

1* 3509E-O2 

1 ,7968F-0? 

9. 714UC-01 

. 1 n 

-fi.no 

7.0 9(m 

. 165 

V.640 

1,642 

20.46 

2*044 

527 

28 7 

20 10.51 

*6851 

1.63486-02 

3*U 856-02 

6,64336-01 

,0551 

\ 90 

2.0900 

• 1245 

9,200 

1 ,64C 

20.24 

1.99 3 

527 

293 

2001.36 

.6570 

U62346-02 

3.2i22G-02 

6,35806-01 

,0509 

1, 54 

2.0900 

.26 12 

1 1.92C 

1*643 

21.95 

2.293 

527 

257 

2068.90 

.8422 

1.5442E-02 

2.39856-02 

8.22046-01 

,0iU3 

2. an 

2.0900 

• 1560 

15.040 

1.650 

24.71 

2.662 

5 2« 

210 

2007.84 

1.1290 

1 . U82E-02 

1.2956E-02 

1, 1 144U + 00 

,1450 

4.ni 

2.0900 

• ( 566 

20*440 

1.613 

27.47 

3.078 

529 

183 

2095*27 

1.4704 

4.6708E-03 

4. 15556-Q3 

1.46436+00 

,2668 

5.05 

2.0 900 

• C2 12 

22.390 

1.569 

28.43 

3.274 

530 

169 

2103,34 

l.6U6 

1. 05556-03 

1.50 62E-0 3 

1 ,6O92E+O0 

, 3465 

6. 45 

2. 9000 

.Cl 19 

20.320 

1,468 

28.68 

3.223 

530 

172 

2003.70 

1.4747 

9, 39986-04 

0.338IE-O4 

1.4735E+00 

* 30 30 

7.99 

2,3 ^no 

.0l<«4 

1 4.D20 

1,460 

28.61 

2. 734 

530 

213 

1965.22 

1.1250 

fl. 734 16-04 

1-0 (5 76-0 i 

1* 12306+00 

,144? 

9.02 

’.0990 

.0102 

16-210 

1.429 

2H.73 

2-906 

5 30 

19 7 

2008,29 

1.2109 

6-60156-04 

7. U21H-04 

1 . 21 006 *on 

.18 25 

1 f) , 0 5 

2.0 Ol O 

.C051 

16*750 

1.335 

28.86 

3,Ot>3 

530 

184 

2041*92 

1.2359 

3. 34816-04 

3*54406-04 

1.23546*00 

, 21 59 

10. 97 

2, noil 

-CO J4 

15.B 10 

1-310 

28-91 

3-002 

530 

189 

2025.85 

1.1739 

2.n08E-04 

2-35 70E-G4 

i. 17366*00 

.19 3 3 

12.05 

2-0 900 

.ecu 

15,0?0 

1.290 

28.95 

3.027 

5 30 

107 

2030.31 

1.1720 

1.05486-04 

1. 1 T65l>04 

1 . W? 71*00 

. 19 76 

12.5^ 

?,99T3 

C .COHO 

16.000 

1,279 

29.00 

3.050 

530 

185 

2036*14 

1*1037 

0. 

0. 

1, U: 3 76+00 

.2054 



TABLE I.' TABULATED IDATA - Continued 


Test 1 - Concluded 


V/D 

2/0 

K 

PF2X 

PIX 

HUX 

M?{ 

TTX 

TX 

VX 

RHOVX 

XI 

OX 



COORDlMATES 

>^0L FR. 

PSU 

PSU 

MOt Wf 

HACH 

-OEG 

.R.- 

FT/StC 

SLC/SgFTSEC 

MASS FR, 

AIR MA$5 FtOrt 


-o.no 

1.1903 

.3175 

6.550 

1.650 

20.53 

1.630 

527 

353 

1765. 37 

,5987 

1-1955^-02 

3.l3286r02 

5.83126-01 

.0292 

-V^.nn 

\.mo3 

O.CQQC 

10.190 

1. 355 

29.00 

2o359 

530 

252 

1026.63 

.0178 

0. 

0, 

8,17016-01 

p0726 

-11.52 

l.OOOft 

.C008 

IC.200 

1.355 

28.98 

2.359 

530 

252 

1827.55 

.8183 

3.6757E-05 

5.87656-05 

8.18256-01 

.072/ 


1.0900 

.C025 

10.500 

U365 

28-93 

2.355 

530 

252 

1831.01 

.8330 

1. 1248£-09 

1.76656-05 

8.32H3E-01 

,075t> 

-8. 70 

1.0900 

.CC93 

IC.310 

t.517 

28.75 

2.29/ 

530 

258 

1815.97 

,8303 

5. 1551E-05 

6.5310E--05 

0.29756-01 

.0 707 

-7. 

l.OQftO 

.( 17C 

10.650 

1.578 

28.55 

2,285 

530 

259 

LB16.28 

• 0556 

7.8392E-05 

K1986E-G3 

H- 55 5 56-01 

.0722 

-5.9^ 

i.nooft 

.C255 

10.220 

1.579 

28.31 

2.235 

530 

265 

1803.68 

.8250 

1. H58E-03 

l-Hi 70E-03 

H-7357C-01 

.0668 

-A.58 

l.ftOOft 

.C2;>5 

15.600 

1.533 

28.31 

2.651 

530 

220 

1950.69 


1.5560E-03 

1.81 70r-03 

Ml nr+00 

0 1 126 

-3,02 

1.0900 


U.150 

1.600 

27.60 

2* 350 

529 

262 

1075.38 

*9 500 

2 . 96868-0 1 


9,49 0V6-Dl 

« i> n h f 

-1 . 70 

1.0 900 

. IA6C 

10.290 

1.620 

25.06 

2. 135 

529 

2 76 

1870,02 

.7957 

7. 15Ut-03 

1.1752E-02 

7,86316-01 

-.06? 6 

-ft. no 

1.0 900 

.?d08 

7.780 

1.650 

21.52 

U815 

527 

317 

1853.87 

.5916 

1. 1957E-02 

2.6519E-02 

5.75936-01 

♦ 03 87 

t.65 

i. 0 9110 

.2700 

0.220 

1.650 

21.72 

1.872 

627 

310 

1065.65 

.62 19 

1, 1915E-02 

2.5063E-02 

6.063?E-0l 

.0522 

3.0? 

l« D9D0 


10.5 TO 

1.622 

25.81 

2.151 

628 

2/5 

1087. M 

-8031 

7. T386E-03 

1.261I5E-D2 

7.93006-01 


<** 30 

1.0 900 

«OilO 

U.0 20 

1.605 

27.35 

2«a31 

629 

265 

1073.53 

.9391 

3.2295E-0i 

5.59506-03 

9,35636-01 

♦ 00 56 

5.R9 

I.Q900 

«C2Ul 

13.200 

i.57l 

28.25 

2.581 

6iO 

238 

1897.82 

1.0268 

U 573 7E-03 

2,00506-03 

i.O2576tO0 

»tfU5 

7.?5 

1.0900 

• C229 

12.003 

1.506 

28. 3B 

2*512 

630 

255 

1869.08 

,9555 

1.1769C-03 

1.6301E-03 

9,5?9/£-01 

,0898 

fl.70 

1.0900 ■ 

.C20<^ 

9.390 

1.596 

28.55 

2.121 

530 

279 

1751.85 

.7751 

B.5569E-05 

1.55 55E-03 

7W297E-01 

♦ 0-^66 

10. U 

1.0900 

.C119 

10.300 

1.551 

28.68 

2.275 

5 30 

2ol 

1808.62 

.8313 

S.29fl5E-05 

B. 33816-05 

ft.30SSi:-3l 

• >J5 

U.ftrt 

1.0900 

.0034 

9.300 

1.500 

28.91 

2.\HT 

530 

271 

1766.27 

.7651 

U 3772E-05 

2. 35 78E-05 

7.6,1956-01 


13. 18 

1. 0 90ft 

O.COOC 

10.290 

1.379 

29.00 

2.329 

530 

265 

1819. 19 

.8283 

0. 

0. 

8.28286-01 

.0/2? 

-0.00 

5.8900 

.1718 

16.920 

1.617 

25.36 

2.795 

635 

209 

2153.32 

1.1755 

l.2Q37e-02 

l*52l5E-02 

1.1578£500 

.1722 

-5.00 

5. 3000 

C.COOO 

32.390 

1.515 

29.00 

5. 1 76 

536 

120 

2236.51 

2.2212 

0. 

0. 

2,2212F+00 , 

1 .O^J06 

-3. a? 

5.0 )uO 

.(C85 

30.170 

1.598 

28.77 

3.910 

536 

132 

2210.57 

2.0H71 

9.5102C-O5 

5.93UE-05 

2»0859€^ft0 

.8102 

-3.0? 

5.8930 

.0307 

26.550 

1.565 

28.17 

3.579 

536 

151 

2181. :)0 

1.8517 

3.1252E-03 

2. 1953E-03 

1 .85 766^00 

,53b5 

-t. 84 

5. R9u0 

.C990 

20.680 

1.609 

26.33 

3.101 

535 

183 

2156.61 

1-5563 

8.5265E-03 

r.5775e-03 

1.53536*00 

*?T59 

-.09 

5.0903 

.1569 

U.250 

I.6U 

25.05 

2.897 

535 

199 

2157.08 

1-2691 

1. 1552E-02 

1 .1028E-02 

1.25516*00 

.2052 

-0, no 

5. 9 900 

. 168 1 

17.550 

1.617 

25.56 

2.8 30 

535 

2C5 

2162,53 

1,2080 

1-28656-0? 

1. 38506-02 

l.l9l2l;*Ut) 

. 185S 

t.oo 

5. ftOOft 

.1560 

ia.050 

1,615 

25.06 

2.683 

535 

201 

2152.18 

1.2575 

1. I355E-02 

1.I752E-02 

1.25286-^00 

. 1996 

?ift3 

5. fl 900 

.C901 

20.600 

1.620 

Z6.57 

3.085 

535 

185 

2153.00 

U5592 

7,61556-03 

6.0335E-O3 

1. 53936+00 

,2/08 

3.0? 

5. flono 

.C350 

25.000 

1.617 

28.06 

3.513 

536 

161 

2156.20 

1.7601 

3.50016-03 

2.5125E-03 

l,7556E+00 

.53 75 

3. Of. 

5. noiift 

.CC59 

29.600 

1.655 

28.85 

3.811 

536 

137 

2193,85 

2.0607 

6.55826-05 

5.13R9E-05 

2.05996*00 

.7306 

4.00 

5. R 90ft 

O.tooo 

31.000 

1.562 

29.00 

5.015 

536 

127 

2216, .9 

2.1516 

0. 

0. 

2.15166+00 

.9097 



TABLE I.- TABULATED DATA - Continued 


Test 2 

SURVEY 

2-1-iaov 



OJ/QI • 

«973b lAHCA » 

,55A7 



HOL>WT. 

SPECIEtC HEAT 

6AHMA 

4VC*T0TAL TCMP.IOEC.R) 

TOT.U PPES5«iPSU> 


JTT 

GAS 

?.016 



536 

A7,12 


TUNISt^ 

r.A5; 

29,000 

,?<Q0 

1,399 

5A5 

268,92 




RHdVJ =* 

U2759g^00 

YfM - 

i.aim-oa 

CXM 

: M 

t.9l77E-02 AJRMFH » 2.2lOlEfCC AKX^^ 

- 2.19526-01 


Y/0 

//n 

K 

PT2X 

PIX 

MWX 

HX 

TTX 

TX 

VX 

RHOVX 

XI 

GX 

RH0VX4(1-GX} 

PRM 

CnoRnffjfirF^ 

MOL FR, 

PSfA 

PSfA 

MCI WT 

MACH 

-DEC- 


FT/5EC 

51C/SCFT 

SEC 

MASS FR, 

AIR HASS Flow 


1 pO^ 

*0000 

, IA79 


1,635 

26,47 

1.041 

544 

.447 

1173.06 

,2858 

3.0986E-03 

(,30316-02 

2.eiQ76-rCl 

,0123 

.9,00 


, lhR8 

3.100 

1,515 

24.64 

1.054 

543 

445 

1106,21 

.2901 

3.1559E-03 

1.39256-02 

2.06046-01 

.0125 

o.on 


.IRfl2 

6.C50 

1.106 

23.9? 

1.732 

543 

3 39 

1721.26 

.4872 

6.035TE-03 

1.5057E-O2 

4.7945E-C1 

.0209 

'>,00 

3w6(»0f> 

,2067 

7.760 

1.640 

23.65 

1.007 

543 

220 

1764.00 

.6C82 

8.4C50E-C3 

1,76096-02 

5,97406-01 

• 0385 

0,09 

6. (.009 

.2 196 


1.909 

23.08 

1,602 

543 

367 

1719,85 

,6599 

9.08726-03 

1.9177F-02 

6,47236-01 

.0384 

0 ,00 


♦ 1 9rt9 

9,760 

2.006 

23.63 

,1.042 

543 

373 

1797.76 

.7634 

1.0U9F-02 

1,69666-02 

7.50406-01 

.0494 

0,00 

7, .,.0< 0 

,1195 

14,250 

1,706 

75.70 

2,4 73 

544 

245 

2CC9.70 

1.0665 

7,64246-03 

9.3674E-C3 

1, 03676*00 

.1122 

0 ,oo 

H, {to no 

.iij ro 

20. 160 

1.695 

27.46 

?.97fl 

544 

196 

2100.45 

1.4422 

4-71C5E-03 

4. 10076-03 

1,43616*00 

.2420 

).00 

9.60rtO 

,0336 

23.960 

1,600 

20,09 

3.272 

545 

174 

2144,93 

1.6904 

3,18396-03 

2.41O06-O3 

1.60636*00 

.3712 

0,00 

l/),borO 

,i)17A 

27.250 

1.662 

20.53 

3.5in 

545 

157 

2176,17 

1.9043 

1.05096-03 

1,26406-03 

1.9C19E*00 

.5226 

0,00 

10,6000 

,0063 

3n, 160 

1.646 

28,06 

3,725 

545 

165 

2198.46 

2,0522 

6.0C91E-06 

3.67636-04 

2.09146*00 

.6918 

>. oo 

\ U29O0 

.00^6 

31.600 

1.6 60 

2R.93 

3.010 

565 

160 

2200-71 

2,1713 

3, 10626-04 

1.83226-C4 

2.17096*00 

.7746 

0,00 

\ \ * 

o«uono 

3>. 170 

X .63fl 

29,00 

3.H56 

565 

137 

22 U .95 

2.2181 

0. 

0 . 

2.2U1U*C0 

.0749 

0,00 

6 . KO.OO 

,2166 

0,200 

1 .904 

23.21 

1.719 

543 

36! 

1730.62 

,6525 

9.50146-03 

1.8639E-Q2 

6.40306-01 

,0308 

0,00 

S?oco 

• 2 U 6 

0 , 00.0 

2,076 

23,16 

1,703 

543 

363 

1730,63 

,7019 

1.0137E-02 

l.fla53E-C2 

6,00566-01 r 

.0414 

-0,00 

.4,6000 

,21«5 

P. JflO 

1,97? 

23,10 

L,602 

545 

360 

1721,01 

,6530 

9,74036-03 

1.9069E-02 

6.4131E-01 

,0301 

ao,i3 

4.6OC0 

0,0000 

15.160 

1.604 

29.00 

2,641 

647 

229 

1955,63 

1.1525 

C. 

0. 

1.15256*00 

♦ 1371 

-9.01 

6. 6000 

*0035 

14,990 

1.620 

28.91 

2,611 

547 

232 

1949,33 

1,141A 

2,1016E-O4 

2.4456E-C4 

1,1415£*CC 

,1323 

-ff. 16 

6,6000 

.0070 

15.000 

1.644 

2B.RI 

2.592 

547 

234 

1946.25 

1,1436 

4.38016-04 

4.9122E-04 

1.14286*00 

.1303 

-7.06 

6,6001) 

.0 1 5fl 

15,160 

!.6<:4 

20,57 

2,564 

S47 

236 

1965,05 

U1549 

l.OCflie-03 

1, 11726-03 

1.15376*00 

*1207 

-5.91 

6 .6000 

, 0 i 1 a 

15.200 

1.092 

28,14 

2.422 

547 

2^2 

1910^51 

1,1711 

2.08516-03 

2.27096-03 

1,16046*00 

.1152 

-6.79 

6,6000 

,0542 

14. R30 

2.060 

27.54 

2-284 

546 

265 

1077.69 

1, 1525 

3-5789E-03 

3,9711F-C3 

1.14896*00 

,1011 

-3.52 

A .4000 

.0926 

1 3.620 

2.071 

26,50 

2.175 

566 

281 

1866.78 

1.0580 

5-02066-03 

7.04146-03 

1.05066*00 

♦ 0B57 

-2.25 

6,6000 

.1670 

11.240 

1.040 

25.01 

2.030 

56 5 

299 

1051,06 

, 8705 

e, 10256-P3 

1.19146-0? 

C.6012E-01 

.0639 

-.99 

6,6090 

. 19B9 

n.920 

1.923 

23.63 

1.793 

565 

331 

1771 .68 

,7038 

9.32866-03 

1.69666-0? 

6,9104E-Cl 

.0440 

- 0.00 

6,6000 

,2 l«5 

0.190 

!-963 

23-10 

1,608 

565 

367 

1725,06 

.6537 

9.7390C-03 

1,90696-02 

6.41236-01 

♦ 0383 

1.13 

6. 6000 

.1 999 

0.(150 

2.020 

73.61 

1,736 

545 

360 

1737.36 

,7C64 

9.62026-03 

1.70686-02 

6.94366-01 

.0423 

2.39 

4,6000 

,1659 

11.020 

2.C29 

25.06 

1,959 

545 

309 

1017.07 

,0657 

7.93766-03 

1,17166-02 

8.5549E-01 

.0599 

3,52 

6,4000 

.1066 

12.610 

! .001 

26-lfl 

2.190 

546 

276 

lPfift.04 

,97Cl 

6. 10536-03 

8.05516-03 

9,62306-01 

.0006 

6,50 

6.6000 

• 0<»78 

13.970 

1.7 79 

27.17 

2,393 

546 

255 

1932.56 

1.0624 

4.l7aiE-03 

5,03346-03 

1.CS71E*CC 

, 1C35 

5,77 

6,6000 

.0346 

16,130 

1.722 

2fl,C7 

2.540 

547 

239 

1954,19 

1,1461 

2.21Q06-03 

2. 47706-03 

1.14336*00 

, 1260 

6.9) 

6,4000 

.0176 

15,61Q 

1.705 

28.53 

2,597 

547 

233 

1957.26 

1.1835 

1.15C3E-03 

1.244CE-03 

1.16206*00 

.1361 

7.8H 

6.6000 

.0070 

15,700 

1,693 

28.01 

2,614 

547 

ZM 

1953,61 

1.1935 

4.5B04E-04 

4.91226-04 

1.19296*00 

.1389 

a. 72 

6.6000 

,U0 36 

15.600 

1.602 

28-91 

2.614 

547 

231 

1950.35 

1.1878 

2.2695E-04 

2.4456E-C4 

l.ia75E*OC 

.1381 

9.57 

6,6000 

-onaq 

15,220 

1-679 

28.98 

2.503 

547 

235 

1938,02 

U1647 

5. 54566-05 

6.0945E-05 

1. 16466*00 

.1313 

10.55 

6.6^00 

0.0000 

15.060 

1.6 75 

29.00 

2.570 

547 

236 

1533,06 

1.1532 

0. 

0. 

1.15326*00 

,1284 



00 


TABLE I.- TABULATED DATA - Continued 

Test 2 — Concluded 


Y/0 

I/O 

K 

PT?X 

Pix 

KkX 


TTX 

T( 

r,0ORO^^JATF<i 

HOI FRt 

FSf A 

PS lA 

MOL WT 

MACH 

-DEG 

, R . 

-0.00 


WB7? 

5,600 

1.449 

23,95 

1*614 

543 

357 

-10.69 

2.3000 

O.fiOOO 

n.floo 

1.677 

29. OC 

1*922 

547 

31 i 

-9.29 

.2, 30 00 

.0053 

B.550 

1.71P 

20.06 

I„n66 

547 

3?\ 

-7. 88 

2 . 3 O 1 IO 

.015A 

n.590 

1.773 

20.57 

l,d3fl 

,547 

32o 

-6,76 

2.3000 

.0 109 

a.flOO. 

l.an 

2E.17 

1.041 

.546 

?7a 

-5, * 

2-3O00 

.0524 

9, non 

1.7E? 

27.59 

l.rtftl 

546 

320 

-4,- . 

2 . 3000 

.DH06 

9.720 

1 . E2l 

26.92 

2.06ft 

545 

29-, 

-3. ? V 

2*3000 

.1120 

fl.790 

1.3B0 

25,90 

2.13ft 

545 

2P5 

- 2 * 

2.3900 

. 1 4 74 

R-060 

1.476 

25.29 

1.964 

544 

3C'^ 

-1.13 

2. 3090 

* 1 650 

6.600 

1.540 

24.55 

1.714 

543 

34 2 

-0 . - 

2, 3000 

♦ 1 rt7? 

5.60n 

1 .460 

23.95 

1.607 

543 

35Fi 

1. ' i 

2. 3 OOO 

.17*79 

6.400 

1.574 

24,47 

1.663 

543 

35f 

2. ’ • 

2. 3/^CO 

. 1 3B3 

7.590 

1.775 

25.27 

1.712 

544 

34: 


2, loro 

.1074 

0.250 

1 ,96^ 

76.10 

1,745 

54 5 

33 c 

4,! 6 

2-3000 

.0751 

fl.6«0 

1.R60 

26.97 

1,799 

54 5 

331 

5. *»9 

>43000 

.0497 

9.090 

1.A34 

27.66 

1.062 

546 

321 

9 * 3.3 

2.3ono 


9,370 

UBC4 

2ft. 14 

1.9U 

546 

.7U 

7 .46 

2.3009 

.0176 

q. 590 

1,765 

?e.53 

1.959 

547 

309 

a .44 

2.3000 

.OOKfl 

9.360 

! .742 

2P.76 

1.947 

547 

in 

9.5 7 

2,3000 

.003 5 

R.940 

1.727 

2ft. 91 

1,907 

547 

?17 

10.4I 

2.3000 

.0009 

a. 740 

1.719 

2fl.9fi 

1 .0B8 

547 

320 

11.39 

2.30CQ 

o^oooo 

8.750 

1.709 

29..00 

,.896 

547 

3 10 


-0.00 

8,2000 

#0«70 

i6,ftno 

1 *692 

?d465 

2*710 

946 

2?I 

-7.46 

ft, 2000 

0.0000 

27*4‘30 

1*579 

29,00 

3,674 

540 

191 

-6.62 

P.2 000 

.flOlfl 

27.210 

1*566 

28,95 

3,601 

548 

153 

-5.91 

ft.7ono 

*004 4 

76*ft40 

I 46 I 5 

70,00 

3,547 

54 0 

156 

-4.93 

P.21700 

4(U05 

76.310 

i *640 

2E.7? 

3*478 

548 

160 

-3.94 

ft. 2000 

4 02 20 

25.000, 

! *640f 

20*41 

3,308 

947 

166 

-2.06 

ft, 70 01 

^D4C7 

72-540 

1*641 

27.90 

3,210 

547 

179 

-7.U 

ft. 70 00' 


20.4 5'1 

1*6 4£^ 

27,69 

3*947 

547 

151 

-1.27 

ft. 

4<^7a0 

1ft. ?nn 

1*657 

26*95 

2*961 

546 

207 

-'.-42 

ft . 206T 

4 6J*6 1 

) A- CfHO 

1 4 0 A 

74.6 5 


5^.6 

2 HI 

.2d 

«.200(t 

;6«H0 

.16,760 

1*667 

26.63 

2,77*^ 

546 

219 

1 . n 

S.2000 

4^806 

17. 440 

7 *647, 

26, n2 

2* 7«5 

546 

?14‘ 

1.97 

ft .2000 

* tl 6 0 6 

19*400 

1 4647 

27.37 

2i'145 

547 

2C0 

2.96 

ft, 20no 

,^H'34 

21*500 

1 *4ftO 

27*07 

3, t'oo 

547 

187 

3. GO 

9.2100 

,i)iu0 

23*000 

1*699 

2P.19 

3*^96 

947 

lfi6 

4.93 

ft.20CO 

♦ 0141 

24, non 

1*699 

20,62 

.1*323 

540 

l'7l‘ 

6* 1 0 

rt.2ono 

,01)44 

26*400 

t*6Ee 

2P*0« 

^♦4l5 

^40 

16 3 

7.46 

ft. 2^00 

o.oOoo 

27.550 

1 *6ft0 

29i00 

3*310, 

5 0 

t5fl 


. -r ■ . • , " i ' ' i 'll 


VX 

RHOVX 

tl 

cx 

RHOVX*n-GXI 

PRM 

FT/SEC 

5LC/S0FTSEC 

MASS PR, 

AIR PASS FLOW 


1641,70 

.4633 

5.6443E-03 

1.5758E-02 

4.56C2E-01 

.0253 

166».99 

,7474 

0. 

0* 

7.4745E-01 

♦ 0467 

164S,3Y 

.7326 

2.O02OE-O4 

2.6763E-04 

7.3233E-01 

,0439 

1638.41 

.7367 

6.3629E-04 

1.1172E-03 

7.3590E-01 

.0434 

165 l,2S 

♦ 7491 

1,20170-03 

2.2131E-C3 

7,4747E-0l 

,0445 

,1609, 25 

,7525 

2.2292E-03 

3.8322E-03 

7.49586-01 

.04 66 

lR0'i.7fl 

-7264 

3.4C226-03 

6.05B7C-03 

7.21976-01 

.0532 

1066.07 

.6812 

4.579ir-03 

0.6949G-O3 

6.7531E-01 

. 0538 

1F105.30 

• 6362 

5.3a52E-03 

1.0950E-02 

6.2920E-01 

,043^ 

16GG . 1 fl 

.5404 

5.6613E-03 

1.3550F-0? 

5,33110-01 

.0312 

1639,00 

.46 41 

5.6534E-03 

1.575GC-02 

4. 56760-CI 

.0252 

1658.44 

,5292 

5*65040-03 

1.3831E-02 

5,2ieOE-Cl 

,0295 

1663.59 

.6305 

5.37910-03 

1.1037E-02 

6.2350E-C1 

,0350 

165V. 57 

.6911 

4.43C7E-03 

fl,2936F-03 

6.d532€-01 

.0396 

1662, ai 

,7301 

3,16920-03 

5.6152E-C3 

7.259UE-01 

.0429 

1676,70 

.7640 

,2.14090-03 

3,62506-03 

7.6119E-Q1 

.0465 

16B0.51 

,7063 

1,30520-03 

2.2789E-C3 

7.84476-01 

.0494 

1701 ,84 

,8024 

7.71 68E-04 

1.2440E-03 

8.C118E-01 

.0521 

160<;M e 

,7P0O 

3.7408E-O4 

6,l534E-04 

7,07566-01 

.0505 

1665-30 

,7603 

1.4375G-04 

2.4456E-C4 

7.6C13E-01 

.0470 

1653 .60 

-7470 

3.51936-05 

6.0945E-05 

7.46930-01 

.0454 

1656 ,60 

-747C 

C. 

0. 

7.4703E-01 

-0457 

2035,09 

1,2102 

6 4l'fi446-03 

^*5841'E'03l 

1'. 20826*00 

♦ 1608 

2182,91 

1.914!' 

.0, 

0, 

t-qiAlE^CO 

.5774 


?IBQ*71 14^000 r4?<Jd5F-04 I.2?O2E-0A + .56l<i 

1<07Q(! 44<AO0P-O4 34dA0^E-0A l'.87B^E*00 -52AA 

1*C54^€-01 74 AOCOE-OA l*BA32G4C(!l -A0Q? 

1475A7 ?4l‘l’08E-03 1.5635^-03 V.7520E + 00 

145809 3*6l53E-03 ?*9A44E-03 l‘.5P52CfC0 .3312 

2l?0j^n' 1.45^^ 446!'02E-(13 Aill’07E-O3 1.4A62E+00 .2609 

,209244? l43d6lJ *54741?E-03 *46O07E-D3 i.?993E*00 .19>^S 

2067 j 24 1.2 in 9 6.124 8E-03 1.2 1d6L4 0(3 .I6»i6 

2065^95 1.2116 6423176-03 646559E-03 l.2035E*00 .1632 

2075*31' 5.fl769E^03 6i058>E-D3 1.24fl4t*C0 .1770 

2099.62 l43^7fl 447 m? 6E-03 4446236-03 li3fU6E+O0 .2266 

2\2\t2i U5342 3i72a?F-03 3^14706-03 1.5294E+C0 .2883 

2l29'rf9<, l,4^32t 2^70696-03 2il4756-03 l'.62a6EfOQ .333B 

,2l4UlCi I.- 755 V, .U3432E-03 949093E-OA l',75i4EtO(5 .4021 

.?153'4/13 I4ri6l4 4i3992E-’04 340603E-04 I.06O8E + OO .4719 

M64i.73 1.9354 04'' *’ ■' d.- ’ ’ 1.5354EtOO .5291 

1 1 J ' * . ^ A ■' ■ I < • '. ' . I . I "i A / . . . . . ‘ I 



TABIiE I,- TABULATED DATA — Continued 


Test 3 

■VUHvev 

Vl-UOV 



QJ/Q! • 

1 ^0063 I^AMOA * 

«56d9 



Mnt,WT, 

SPECJPtC HtAT 

06MHA 

AVC.rOTH TEMP.toeC.f^i 

lOTAU PfttS$,IPSTA> 


jEr 

G4S 

2,016 

3,6160 

1,405 

541 

39.32 



GAS 

29,000 

,2400 

t,30^ 

541 

200,84 




HNDVJ • 

i,o6ioe*oo 


l.A33rE-G2 

CXM 

• 2 

,7061f-02 


• 1.0666E400 AKXM - 

2.8577F-01 


Y/0 

7/D 

K 

PT?H 

PIX 

HWX 

MX 

TTX . 

. TX 

VX 

RHOVA 

XI 

GX 

RHOVX^Il-CXl 

PRH 

CnOROTNATFS 

HOt, FR, 

PSIA 

PSIA 

.hol wt 

.MACH 

-OEG 


pT/sec 

.$lG/SOETSeC 

MASS fR, 

AIR HASS .FLOW 


0.00 

.2750 

t2on^ 

.4,087 

1,330 

23,34 

1,407 

541 

387 

1510,57 

• 3513 

5.9303C-03 

1.79466-02 

3,44976-01 

.0213 

0.00 

1 .5 7‘30 

.2609 

6. 3D6 

1 -330 

21.96 

1.49S 

561 

315 

1892.1 K 

,5989 

l.,l464l=-02 

2,39476-07 

4,967lF-n 

,0440 

0,00 

2.3250 

.27Tfl 

9.669 

1,3 25 

21,50 

2,299 

54 1 

263 

2120,04. 

,6662 

1.6320F-02 

2, ’60396-02. 

6,48876-01 

• 0B23 

0.00 

2. 72S 'c 

,2H3h 

4. 367 

1,325 

21,34 

2,127 

541 

284 

7046.24 

,5910 

1,49076-02 

2.68O3F-02. 

5,75166-31 

'.0679 

0,00 

3.2250 


8,79J 

1,300 

21,29 

2,204 

541 

274 

20HH,42 

,6120 

1,55806-02 

2,70616-02. 

5.9541F-31 

,0 700 

0.00 

3.5750 

.2744 

9.563 

1,360 

21.40 

?.25S 

541 

26H 

2101 ,30 

,6637 

1 ,63376-02 

2,61656-02. 

.6,46326-01 

.078^ 

0 . 00 

6.22SO 

.2207 

U,730 

1 ,365 

23,04 

2,516 

541 

739 

2135,61 

, RL5H 

1 ,4819F-n2. 

,l ,93086-02 

0.00076-01 

.U9: 

0,00 

6.2260 

. U 79 

15.03« 

1 .3 74 

25.49 

2.447 

541 

206 

2134.86 

1,0540 

1 .0198F-02 

1 .07756-02 

1 .0431F ^30 

.7001 

0.00 

7.1' 2 60 

,0479 

20,657 

1.355 

27.71 

3, 190 

541 

164 

2176,17 

1.4425 

4.72446-03 

3,48156-01 

1 ,4375F*-ia 

.440? 

a. no 

^•.2 7 60 

,0 766 

25.0S5 

1,365 

24.77 

3.79S 

541 

140 

2204.62 

1, 7707 

.1,00456-03 

6,030lF-0Jf 

l,T6976f30 

, 7771 

0,00 

9,2260 

0,0000 

26,97? 

1,355 

29,00 

3,486. 

541 

135 

2209,06 

1,8666 

0, 

0. 

1.86666F00 


-c.oo 

3,2200 


6.731 

♦ 240 

21,29 

4,497 

546 

. 94 

2716.44 

,4987 

l.i768E-02 

2.7061E-02 

4.R5216-01 

. f45i5 

‘U,?9 

3.2250 

0,0000 

17, in 

,t ♦ 1 75 

29.00 

3f30fl 

546 

171 

>171,09 

1.2214 

0* 

.0 ♦ 

lt?2l4Ffl3 

<339ti 

•10.69 

'3.22 50, 

.0309 

17.063 

1,U0 

28.98 

3.297 

546 

172 

2119,70 

.1,2192 

6,09016-05 

.5,97366-05 

.1,21916+00 

,3308 

-9.21 

3.2260 

♦ 0)17 

I6.92fj 

.1,225 

28,95 

3.220 

.546 

178 

2104,64 

1,2163 

1,3 7616-0.4 

1.19606-04 

.1, 21616 + 30. 

,♦3117 

-/» , 9 ^ 

3. 2 2 60 

.0069 

16.034 

.1,245 

28,81 

3,251 

546 

176 

.2116,16 

1.29U 

5. 80976-04 

4.81406-04 

.l.29?5F»nO 

.3419 

-S.C6 

3.2250 

,0?33 

16,456 

1,470 

24.37 

3,094 

546 

IB7. 

. 2098. 79 

1,3540 

2,12486-03 

.1,65786-03 

1 ,3575F + )0 

.,317? 

-3.71 

3.2250 

,0700 

16,945 

1,405 

.27,11 

3,004. 

546 

195 

>123.77 

1,2031 

5,92786 03 

.5*20786-03 

1 »19496+30 

.259? 

-?. 70 

3.2260 

• 1373 

12,241 

1,365 

25.29 

2,57? 

546 

215 

2068.41 

,8803 

9,1 152F-03 

.1 .09/.5F-0? 

rt,7067F-Pl 

., 1 3C? 

-1.69 

3,22 60 

,2120. 

11,334 

1.370 

23,28 

2*467. 

546 

246 

2116.55 

,7943 

1,37976-02 

1,83606-0? 

7,79746-31 

,mn 

-.67 

3. 2 2 SO 

,2734 

9,2 93 

1,400 

21,61 

?. 146 

546 

2 T9 

2977.34 

,650'* 

l,5776F-n? 

7, 4437F-07 

4, 3<4>9F -n^ 

• nrii 

•0.00 

3. ?260 

,2364 

4,73 1 

1,240 

21,29 

2,225 

546 

7 74 

2106,94 

,6066 

1,55306-02 

7.,7061F-02 

5,93186-01 

,07in 

.96 

1,2260 

♦ 2638 

9,640 

1,295 

21,88 

2,325 

546 

.262 

2123.63 

,6648 

1,52886-02 

.2, ,43086-02 

.6,48676-01 

.,084f) 

\ 

3.2260 

.2091 

U.626 

.1 , 340. 

23,36 

2,484 

546 

244 

21 19,54 

.8100 

1 ,3H3?F-02 

1,80496-02 

7,9.5406-01 

• U48 

2. 97 

3,2260 

• 1097 

.15,366 

.1,530 

26,04 

2,726 

546 

220 

2068,57 

1,0973 

fl,H71lf-03 

n, 49706-03 

1 ,O88OF+)0 

1.1851 

1 , M4 

‘1. 2 2 60 

• 05 76 

17. 776 

1,435 

27,45 

3.04^ 

546 

.19? 

7170. 29 

.1,2625. 

5.05146-03 

.4,??‘)?6-g3 

U2577F+00 

• 7804 

6.0/ 

3.2260 

• 03H6 

19,504 

1.342 

28,77 

3.263 

546 

175 

2120.37 

1,3982. 

7,97676-04 

,0.03016-04 

1 ,39746 + 00 

.43742 

7.61 


♦ 0334 

.19.J04B 

1.340 

24,91 

3,268 

54 6 

174 

2116.29 

1.3624 

3.0895F-04 

2,39696-04. 

1,3621600 

,3655 

H. 7 5 

3.2260 

,0017 

14,239 

1,325 

20,95 

3.214 

546 

178 

.7103. 76 

l,3Ul 

1,48156-04 

I . I900F-04 

i,3iiorf00 

. 3 340 

9, 42 

3.2250 

. ,0009 

17*429 

1 , 315 

24, 9R 

3.151 

54 6 

IR3 

. 2)8H,R1 

1,759 0 

7,U95I— 05 

S.9736F-0S 

l,?59^r+30 

.3073 

n . 

3.226,^ 

0,0300 

1.7,48 7 

1,265 

29,00 

3.221 

546 

178 

21 33.09 

1.2574 

0. 

0, 

1 .25746 +30 

.3777 



TABLE I.- TABULATED DATA - Continued 


Test 3 - Concluded 


y/0 

I/O 

X 

PT21t 


PIX 

MWX 


ttk 

?X 

CnOROINAFES 

hol fr. 

P5IA 


PSIA 

MQL WT 

MACK 

-OEO 

•ft.- 

"•0* Ou 

1.72S0 

.2676 

.7. 

.307 

I 

,325 

21.77 

1.775 

.543 

305 

-13. 3A 

1 , 72 50 

OfOOOO 

10, 

.564. 

1 

,2 10 

29,00 

2.513 

.544 

241 

-12.03 

1-7256 

. .coir 

10. 

.353 

1 

,260 

20.96 

2.452 

544 

247 

-n. 16 

1.7250 

.0034. 

10 < 

.449 

1 

.279 

20.91 

2,445 

544 

248 


1.725U 

• 007 7. 

10. 

.257 

1 

,319 

28.79 

2.302 

544 

255 


1 . 7?50 

.0190 

10, 

. 546 

1 

.3 55 

28.49 

2. *302 

544 

255 

-^.30 

1.7250 

.0452 

u. 

664 

1 

,3 60 

27,79 

2.60 8 

644 

241 


3 .725U 

. 12 ?? 

u. 

.626 

1 

,3C0 

25.67 

.2,564 

544 

235 

-.6 7 

J 4 7 250 

.,24H0 

6. 

020 

1 

,3 50 

22.31 

2,057 

544 

294. 

-0.00 

1 4 /2 50 

,2676 

7, 

307 

1 

. 3*20 

21, n 

1.979 

543 

304 

!*!>•> 

1.7250 

• 1000 

10, 

141 

1 

, 3 SO 

23.87 

.2.374, 

.544 

266 

3.37 

1.72 50 

.09H6 

12, 

030 

1 

,412 

26,33 

2.499 

544 

?42 

5 . 2 i 

1.7256 

• 0«» 17 

n. 

760 

1 

• 390, 

27.811. 

2.492 

544 

243 

6 ♦ n 7 

1,7250 

,0100 

u. 

433 

1 

,360 

29,46 

2.4R2 

544 

244 

n , h ij 

1, 7250 

.,onH6 

10. 

739. 

1 

• 332. 

2H.77 

J.42T 

.544 

250. 

1 0# 

1 4 7250 

,0034. 

10. 

469. 

1 

• 305 

29.91 

2.423 

.544 

250 

1 ? . 1 6 

1. 7250 

.0017 

10. 

916 

1 

,2U5 

2B.95 

2.483 

544 

244 

13,36 

1,725C 

O.UO30 

10. 

237 

1 

.250, 

29.00 

2.429 

544 

260 

-O.GO 


l> 70 

15. 

U.5 

1 

.360 

25.49 

2.875 

.546 

206 

—6.^0 

1, 1 )0i^ 

P.oooo 

76. 

992 

1 

• 210 

29.00 


646 

124 

-5.39 

1 , 1 0 

.0000 

26. 

490. 

1 

4 230 

28.98 

4.046 

54 6 

120 

• ?5 

If lOuO 

.0121 

25. 

199 

1 

.277 

26.67. 

3.H69 

346 

137 

- 3 , 2 ^ 

uirv'J 

.#0312 

22. 

79 9. 

1 

.305 

20.16 

3.634 

546 

150 

-2.56 

I’o.oo 

.(‘550 

20, 

321 

1 

.332 

27,52 

3.389 

546 

146 

- 1 . d 2 

ui;c/)c 

,0644 

17. 

914 

1 

.345 

.26,72 

3.146 

546 

103 

“ 1 • ? 1 

l .1000 

. n?n 

16. 

29 1 

1 

.3 50 

26.11 

3.0D1 

546 

195 

• 6 / 

i;* Inoo 

.,1>26 

15. 

3HS 

1 

♦ 360 

.26,49 

2.901 

646 

204 

-0 . nu 

v» i.ooo 

.noo 

15. 

ns 

1 

,360 

26,49 

2.875 

546 

206 

. Hrt 

;• Vooo 

• U52 

15. 

366 

1 

. 345 

25.09 

2.90 5 

546 

203 

1-^2 

r.iooo 

,0925 

17, 

159 

t, 

,350 

26.60 

.3.083 

546 

1 8H 

? m2 i 

l.A.OOO 

.0629 

19. 

569 

1 

.346 

27,30 

3.307 

.546 

171 

3 ■•0<i 

WXOOO 

• 036? 

2?. 

075 

1 

,337 

27.97 

3,53(1 

546 

156 

3 . 9 1 

1 ,.topo 

,0173 

24, 

736 

1 

.326 

28.63 

.3,760 

546 

143 

« OT 

1 .'kopo 

.004 3 

?6, 

490 

1 , 

,325 

28,08 

3.895 

646 

136 

6 ,0 ? 

1 . looo 

O.OlOQ 

27. 

127 

i. 

,32? 

29.00 

3.947 

546 

i;n 


vx 

RHOVX 

XI 

GX 

RH0VX*n-5X> 

PRH 

FT/SEC 

SlG/SQF.TStC 

MASS RR* 

AIR. HASS f LOW 


17.50,37 

.5344 

1. 2 4 79 E- 02 

2..4795Er02 

5.2U9F-01 

.0498 

.1738,84 

.8197 

0* 

0. 

.0.1O73F-31 

f.l07P 

1889,44 

• aC77 

9.0962E-05 

U1960E-04 

0,OT6lE-0l 

• 0W7 

.15H» .67 

.8153 

.1.0401E-04 

2.3969E-04 

8,1507F-3l 

.moi 

16 50 .5 3 

.8058 

4.1137E-04 

5.42l4e-04 

8,05?6F-01 

.993^5 

. 1879,42 

.8242 

.1 .0427e-O3 

1.3436F-03 

8.2306F-01 

.0961 

1748.40 

♦ 8849 

2.7337C-03 

3.2807F-03 

8 , 0199F-31 

• U75 

2049., 98 

.8405 

7.9359F-03 

1.0077F-02 

fl.3207F-01 

.l??5 

1971, 0< 

.. 584 8 

1 .2344F-02 

2,?4l6F-n2 

5,71 67f:-f)l 

.9577 

1952.6*1 

,6340 

l.24 69#:-02 

2,4V95f-0? 

5, 2079F-31 

,0499 

2048,71 

.727.9 

.1.0979F-02 

1.6040F-02 

7,152 IF-Ol 

,3918 

1997.61 

.8899 

6 .3430F-O3 

7.5661F-03 

8.031 3F-01 

. 1 703 

.1939,63 

.N971 

?.5469F»03 

3.015SF-.03 

M,9436F-?>1 

»i ni 

.1915,95 

• 8809 

.1 41665F-03 

1.4062E-03 

JB, 796 '/F -01 

.1127 

\886,75. 

» B380. 

4.7583F-04 

6,03plF-04 

0..3748F-31 

.1014 

IB60,77 

*8208 

U8526F-04 

2.3969E-04 

fli?062F-Dl 

,0987 

1900,41 

.8403 

9.462HE-05 

1.1060F-04 

0.4OS6F-31 

.1068 

1879,88 

• 8018 

0. 

0* 

ft,0179E-3l 

.0968 

2164.83 

1.0514 

1.0221E--02 

.1.0275^-02 

1.0406F03 

*2064 

7250,29 

i.tno6 

P. 

0. 

1 ,83R6P.-00 

1.0759 

2241.86 

i,no9d 

l,0228F-04 

5,9736:-05 

1 . 8096F»)3 

.9927 

2220,25 

1.7277 

1.305OE-O3 

0.4779E-04 

l.7263F^3r) 

.8124 

22l>,70 

1.5692 

3.3133^-03 

.2.2319F-03 

l.565AF>01 

,600? 

.2103.61 

1.4057 

5.3506F-03 

.4.0235F-03 

1 .480nF«‘D3 

.4330 

2173.60 

1.2 3 74 

7.4511F-03. 

6,365 if:-03 

1 .2?9Sr#-30 

,10?/, 

2163.09 

1. 1 330 

n.H555e-G3 

0.261 8F-03 

1,. 1 236FFOO 

,2479 

2153.77 

1.0715 

9.749tE-n3 

.9,6174F-03 

1.061 ?F OO 

.7149 

2154. R 3 

1.0514 

1.0221F-O? 

1-0275F-02 

1.D406P4-30 

,2064 

2146,77 

1, (7^9 

9,1 156F-03 

a.97?5F-03 

1 .0642? F30 

,2154 

2167.56 

1.1934 

J,9/,28F-03 

.7,n352F-03 

1 . 1 850F*3n 

,2803 

2165,61 

1.3565 

5.9607F-03 

,4,6448F“03 

1 ,35Q?FfD3 

,3881 

2202, >2 

.1.5240 

3.9694F-03 

2,75l7F-03 

1,.5?06F*30 

.5317 

321 «,ia 

1.7018 

1.9624F-03 

U2189F-03 

1 ,6998t-4^33 

,726ft 

2224,91 

1.8204 

5.1653F-04 

?,9993r-04 

1 ,81 98F 1-30 

.8733 

2??7,77 

1,8629 

0. 

0. 

l.n629F *30 

.9 350 



TABLE I.- TABULATED DATA - Continued 


Test 4 


3-1-120V 




1.C05T PA4DA • 

.5609 



«OL*Wi* 

SPECfFIC HEAT 

GAHKA 

AVC. TOTAL TEMP,IOFr„ft) 

TOTAL PRESS. <PSIAJ 


JET 

GAS 


^•AlOO 

I.A06 

529 

39.09 


ru^^FL 

GAS 

2S.C00 

.2A00 

1.390 

530 

199*91 




RHOVJ « 

l*C6SCE*00 

XTH • 

1.5699b 

-0 2 

GXM 

« 2* 

3554F-C2 

AIRMFM 

- 1.9312E»00 AKXM = 

2.57616-01 


V/D 

7/0 

K 

PT2K 

PtX 

KWX 

MX 

TTX 

rx 

vt 

RHOVX 

XT 

GX 

RHCVX+I l-GXi 

PRH 

cn<iKO 

INATES 

MOL FR. 

PS! A 

P:.Ta 

MOL UT 


-OEC 

.R m — 

FT/SEC 

SLG/SOFTSEC 

MASS FR. 

AIR HASS FLb>^ 


0.00 

.6000 

*103? 

9.150 

1.363 

29*09 

1*902 

53C 

330 

1970.08 

.3666 

5.2019E-O3 

1.59036-02 

3.60976-01 

.0217 

0.00 

U IC )0 

,2019 

6*9*30 

1. 372 

23.55 

1.090 

530 

309 

1005*64 

.5479 

8*a5Q7E-03 

1.72036-02 

5.3795F-QI 

.0453 

Q.OO 

1*6000 

♦ 21fl2 

fl.3 02 

1.372 

23* U 

2.C89 

530 

283 

1927,57 

.6266 

I.U59E-0? 

1.9C37F-0? 

6.19606-01 

*0617 

0.00 

2. 1000 

• 2397 

0.766 

1.375 

22.67 

2*130 

530 

276 

1970*27 

.64 36 

1.7569E-02 

2.0£76F-C2 

6.3016F-01 

.066 0 

Q.OO 

2.6000 

*290? 

9. 299 

1*352 

22.30 

2.227 

530 

266 

7020,12. 

.6671 

1.4O0 2FT-0? 

7.2436E-02 

6*52196-01 

,0755 

0, 00 

3. tOOO 

.2566 

9.502 

1.342 

22. CO 

2.271 

530 

760 

2059. 18 

.6799 

1.4091F-02 

?*347ftr-07 

6.635IF-01 

*0805 

0* 00 

6ono 

.25 56 

10.019 

1.342 

22* 11 

2*378 

530 

259 

20ni .64 

.7047 

1.0361E-02 

2*33036-02 

6.fM<25F-0l 

, 0P76 

0, 00 

6, icoc 

♦ 2<.7? 

10*739 

U347 

22*33 

2.916 

530 

244 

21Cri.93 

. 7494 

l*56^i9E-02 

2.2? 14f-02 

7*32716-01 

1007 

0.00 

<i.<*50C 

.2299 

IU792 

1.395 

22*99 

2.531 

530 

232 

21 23*40 

.Bias 

1.5O96E-02 

1.9716F-C2 

0*02396-01 

.1206 

0.00 

5.10 )0 

*1036 

U.992 

1.352 

23*17 

2.657 

5 30 

719 

2130. 19 

.9040 

1.3899F-0? 

UA435F-07 

a*H9 13F-01 

, 1974 

0, 00 

5,6500 

.1978 

14*819 

1.360 

25.01 

2.H99 

530 

.702 

21 31*96 

1.0396 

1.1587E-0? 

1*19196-0? 

UO2736+O0 

*1975 

O.QO 

h , 1000 

.1078 

17.022 

1.357 

26* CO 

3.C62 

5 30 

104 

7146*59 

1.1948 

9.30n3F-D3 

D. 32706-03 

Ul a99Pf00 

*2735 

0, 00 

6*6000 

*0696 

19*230 

1*392 

27*12 

3.201 

530 

168 

2159. 65 

1.3514 

6.6350E-O3 

5,16976-03 

1*14456+00 

.3737 

0.00 

7.100Q 

*0399 

22.590 

1.322 

28.06 

3.593 

530 

148 

2176,97 

1*5000 

3.7066E-03 

2.5077F-03 

1*57616+00 

.5757 

c.oo 

7*6000 

• 0169 

25.922 

1.3 15 

2f.56 

3*02D 

530 

135 

2194,93 

U7699 

1.92196-03 

1 .16116-03 

1*76736+00 

*7934 

0, 00 

fl. lOOC 

• 0096 

27.C06 

1 .307 

28*83 

3.961 

530 

I2ft 

2201.39 

1.8771 

5*50706-04 

3*l7fi06-C4 

1.8765F+00 

*9939 

0* 00 

n.65C0 

J.OOOO 

27.022 

1.300 

29*CO 

9.03 3 

530 

125 

2206*22 

1.9312 

0. 

0. 

U9U2E+0C 

1,0TT5 

0. CO 

2.3500 

.2920 

9*299 

1. 365 

22.97 

2*216 

5?0 

267 

2015.31 

.6TC8 

1.3623E-0Z 

2,17096-0? 

6*56766-01 

*0790 

6.00 

2.fJ50C 

.2576 

9* 390 

1.392 

22. C5 

2.249 

530 

263 

2049.43 

.6679 

1*4717E-0Z 

2.1559E-C2 

6.5220F-01 

,0774 

n.oa 

3.1530 

• ?576 

9* 779 

1*392 

22. C5 

2*297 

530 

2 57 

2071.23 

.6900 

1.52n4E-C2 

2.3554E-Q2 

6.7375E-01 

*0636 

0.00 

3,8500 

.2 534 

10.2C6 

1.391 

22. 16 

2.352 

5 30 

251 

2089*52 

.7165 

1.5452E-02 

2*30.536-02. 

6*99976-01 

.0910 

B.'95 

3.1000 

0.0000 

10.962 

1.395 

29. CO 

3.2C9 

533 

174 

2075.42 

1.3448 

0* 

P. 

^l.3440EfOO 

. 3357 

7.61 

3*1000 

• 0C19 

10.7CZ 

1.395 

28*95 

3.231 

533 

173 

7001.74 

1.3580 

1.65336-04 

1.3023E-04 

1*35866+00 

*3465 

b.n 

3.1O00 

.00 3 7 

19.662 

r.'390 

28*90 

3.322 

533 

166 

'2102*06 

1.4174 

3.4S71E-04 

2.61C66-04 

1,41706+00 

.3943 

5.^6 

3.1000 

.0056 

20* 206 

f.335 

28.05 

3.382 

533 

16 2 

2115*63 

1.9547 

5.3343E-04 

3.92406-C4 

1.4541 E *00 

*9780 

>.72 

3.1000 

.0 131 

‘20.7 10 

1.33 7 

28.65 

3.417 

533 

'I 6 O 

2129.4 7 

1.4770 

1.27546-03 

9,29236-04 

I.4756F+00 

.9511 

^.18 

3.1000 

• 0 2 26 

20*718 

1.338 

20.39 

3.415 

533' 

160 

2138,60 

1.4707 

2.2024F-03 

1.6029E-03 

1.96836+00 

*9505 

3,37, 

3.100C 

.0993 

19.970 

V.39^ 

27.67 

3. 30? 

533 

160 

2193.53 

1.3760 

4*61526-03 

3.59C lE-01 

.1.3710E+00 

.3036 

2.77 

3. lOOC 

.0769 

16.579 

1.392 

26**»9 

3.C75 

■533 

184 

2121.57 

1.7059 

6*44006-03 

5,71606-03 

1.19906 +00 

*2796 

2.02 

3. 1000 

• 1919 

13.750 

1.392 

25.17 

2.755 

53 2 

211 

2106.21 

.9754 

1.03596-02 

l,l36fl6-02 

9.6427F-01 

* 1693 

1.35 

3. lOOC 

.1979 

11.022 

1.392 

73*67 

2.9 50 

532 

29 2 

2065-30 

*7869 

1,23556-02 

l*6aC5G-02 

7.71636-01 

♦ IC56 

.67 

3. 1000 

.29 16 

9. lOZ 

1.34Z 

72.98 

2*211 

532 

269 

2017. 10 

.6562 

1.3205E-O2 

2.16696-02 

6,91966-01 

.. 0 7 ? 7 

-0.00 

3* lOOC 

• 2631 

8. 574 

1.392 

21.90 

2. 191 

532 

277 

2009.62 

.6173 

1.39676-02 

2.97I7E-02 

6.02366-01 

.0651 

-.67 

3*1000 

• 2595 

9. 150 

1.392 

2 2. 13 

2,217 

532 

2 60 

20 35.5 8 

.6539 

1.4162E-0? 

Z.31796-C? 

6.3a7flF-0l 

♦ 0734 

-l>2 

3*1000' 

.2099 

U.166 

1.338 

23*39 

2.471 

532 

2 39 

2000.05 

. 7893 

1.337IF-02 

1.8133F-C2 

7.74966-01 

.1080 

-2.02 

'3,1000 

• 1689 

13. oe6 

T.‘3 30 

29.96 

2.608 

532 

'210 

2115.15 

.9216 

1.1953E-02 

1.3082E-O2 

9.00796-01 

.1521 

-2,63 

3.1000 

Vine 

15.296 

1.333 

25.02 

2.9lfl 

5 33 

197 

21 26*08 

t.0763 

9.2502F-03 

9,19806-03 

1 *06 646 *00 

.2154 

-3.37 

3. lOOC 

.0799 

16*030 

1.320 

'26.99 

3.CB8 

533 

103 

2122.50 

1.1955 

6.2092E-03 

5*55936-03 

.1.10906+00 

,2759 

-^.05, 

3. 1000 

• 0916 

17*830 

i.320 

27*88 

3.183 

533 

176 

3110.50 

1.2771 

3.5900E-03 

.3*0Ce7F-C3 

1.27 336+00 

.3169 

-'..7 2 

'3.1000 

.0 269 

IB* 126 

1.320 

20.29 

3,210 

'533 

179 

2101.00 

1.3043 

2*20956-03 

l,07B66-C3 

1.30106+00 

.3796 

-5.39 

3.1000 

• 0160 

'l8.C7fl 

1.320 

20*57 

3*205 

533 

175 

2009,95 

1.3076 

1.3758E-03 

1,12626-03 

1.3061F+00 

.3276 

-6.07 

3.1000 

.0099 

17. 694 

1*325 

2£.?5 

3.164 

533 

178 

2079*50 

1 . 20 01 

7.90C4E-04 

6*57136-04 

1.2B7ZF+00 

*3093 

-6. T^t 

3. 1000 

.0056 

17.93C 

1.325 

23.0 5 

3,139 

533 

180 

2065*59 

1,2737 

4.67C56-04 

5.9298F-04 

1.2732F+-00 

*2902 

-7. <.5 

3.1000 

.0097 

17.C7C 

1.325 

20.07 

3.105 

533 

102 

2057.12 

1.2515 

3.01996-09 

3.26696-C4 

1.251 lE+00 

.*203 6 

-•1.15 

3. 1000 

.n02ft 

16.638 

1.127 

23,92 

3.C62 

533 

106 

2095. 36 

1.2255 

2,2393F-04 

1.9557E-04 

l.?253£*00 

.2663 

-■<*75 

3 . 1 0 J 0 

O.OCOC 

16. 307 

1.327 

29,00 

3,029 

533 

108 

2035. 19 

1.2050 

0* 

0* 

1.2O50F^OO 

*2^37 

, A ’ 

0. JOOO 

C.OOOO 

U. 206 

1.327 

29.00 

?,0 20 

533 

109 

2032.93 

1-1997 

0* 

0* 

1,19976+00 

• 2507 



TABLE I.- TABULAIED DATA - Continued 


Test 4 — Concluded 


V/0 

2/0 

K 

PT?« 

PIX 

MWK 

NX 

T7X 

T> 

COQRDlNAreS 

KOL FR. 

FSIA 

PSIA 

KOL WT 

MACM 

-0£G 

.R.- 


U60QO 

0.0000 

IC.5S0 

i.365 

29.00 

2.421 

534 

246 

iz.ai 

1 *6000 

.OOlfl 

10.854 

1*365 

28.95 

2.409 

534 

247 

12.16 

1.60CC 

.OOlS 

10.806 

lV365 

28.95 

2.404 

534 

240 

n .<t3 

1*6000 

*0018 

IC.710 

1**365 

26.95 

2.392 

534 

249 

10. 76 

1*6000 

.001 a 

10*494 

1*365 

28.95 

2. 366 

5 34 

252 

1 0 . 0 Q 

1.6CC0 

.0035 

“10. 2 ?Q 

1.365 

28.90 

2.334 

534 

2 56 


UaO )0 

.0062 

10.Q62 

1*365 

26.83 

2.313 

534 

256 

0*6U 

1.600Q 

• ocs; 

10.062 

1.367 

28.74 

2.312 

534 

?58 

7.7S 

1*6000 

• 0U2 

10. 15fl 

1. 36 7 

28.62 

2*323 

534 

2 57 

6,31 

1 *6000 

.0213 

10.782 

1. 374 

28.43 

2o392 

5 34 

249 


1.6CCC 

. 0302 

1 1 . 5sa 

1. 372 

28.18 

2*459 

5 34 

239 

4-72 

1*6000 

*0446 

I2.4f2 

U36d 

27. QO 

2.5P9 

534 

228 

3.71 

1 . 60QO 

.0674 

1 2. 678 

1*363 

27.18 

2.6 13 

'5 34 

226 

2.70 

1 *600C 

.1100 

11.958 

1. 372 

26, C3 

2* 529 

533 

2 34 

1.62 

1.6O00 

* 1662 

9*966 

1.375 

24.52 

2*292 

533 

“260 

.61 

1.6000 

.2311 

7*422 

1*3 75 

22.76 

1.952 

5?3 

302 

-0,00 

1.6000 

.2502 

7*134 

r.375 

22.25 

1.909 

533 

308 

.01 

1.6000 

.2052 

fl*5C2 

1.3B0 

23.46 

2.C99 

533 

283 

-1.96 

1 .6^00 

.1517 

9.910 

1.375 

24.91 

2*286 

533 

.261 

-2.97 

1.6000 

.1007 

10*638 

lV370 

26.28 

2.378 

533 

2 50 

-4.0‘i 

1.600C 

.0573 

10.662 

1*358 

27*45 

2*393 

534 

249 

-S.06 

1 .6000 

.0338 

10. 158 

U3 50 

28. C9 

2.339 

534 

255 

-6-1 3 

1*6000 

.0177 

9.774 

1*355 

28.52 

2*287 

5 34 

261 

t7.07 

1 .6000 

.0088 

9.630 

1*357 

28.76 

2.267 

534 

264 

-n. 15 

l*6O0Q 

.0035 

9.390 

1*360 

20*90 

2*233 

534 

268 

-a. a? 

1.600Q 

.0018 

9.43G 

1.362 

28.95 

2.238 

534 

267 

-9.22 

1 «6O0C 

o". 000.0 

9. 678 

1.362 

29.00 

2.26ft 

534 

263 

5.39 

5*a‘500 

0. 0000 

27*774 

1.320 

29. CO 

3.998 

534 

127 

4.65 

5. H500 

.0009 

27.534 

1*325 

28.98 

3.973 

534 

129 

4.00 

5,0500 

.0053 

27* 102 

1*335 

2 8.66 

3.926 

534 

131 

3.31 

5.5500 

■*0177 

25.662 

r.360 

28.52 

3.781 

534 

139 

2. 70 

5.8500 

.0330 

23- 4C6 

1.367 

28.11 

3.597 

5 34 

149 

1.96 

5.H5QC 

.0620' 

19.998 

1.365 

27.33 

3. 319 

5 34 

167 

L.21 

5. O5O0 

.0915 

16.574 

1.360 

26.53 

2.054 

534 

l«6 

.61 

5-«l:»00 

. MB6 

15.246 

1.3 60 

25.00 

2.888 

533 

200 

r\ 

5. 35CC 

. 1404 

14.166 

1.360 

25*21 

2.77B 

533 

210 

-.d l 

5,9500 

.1423 

14.286 

1.360 

25. 16 

2. 791 

533 

208 

-1.55 

5.5500 

.1214 

15.534 

1.352 

?6.72 

2.925 

5?3 

197 

-2.29 

5.A50Q 

.091 5 

17. 838 

1. 312 

26.53 

3. 193 

534 

1 76 

-3.10 

5.0500 

.0556 

21. 198 

1.282 

27.50 

3.533 

534 

153 

-3.90 

5.8500 

.0267 

2 4.‘S42 

1.280 

2E.28 

3*044 

5 34 

135 

-4.65 

5.3500 

.0115 

26. 670 

1.2 78 

28.60 

3.981 

534 

120 

-5,60 

5.8500 

• 0018 

27.966 

1.278 

28.55 

4.079 

534 

124 

-6.07 

5.8S0C 

0.0000 

28.302 

1.280 

25.00 

4.1 0'l 

5 34 

123 

-6.67 

5.Q500' 

0.0000 

28.734 

1.278 

25. CO 

4.136 

534 

121 


VX 

RHOVX 

XI 

6X 

RHOVX*n-GKI 

PRN 

FT/SfC 

SLG/SOFTSCC 

t'ASS 

MR mass flow 

1059.60 

• 8666 

0. 

0. 

8.6662F-01 

.1023 

1057.07 

. 8597 

9.0577F-O5 

1.22056-04 

B.5958F-01 

.1005 

1855.03 

.8566 

9.8219E-05 

1.72856-04 

fl,.5646E-01 

.0996 

1050.92 

.0503 

9.7503F-05 

1.2285F-04 

0.5022E-01 

.0979 

1841 -4fl 

.6363 

9*5fl91C-05 

1.22B56-C4 

8.36166-01 

.094 0 

1031.04 

.8164 

l.08Cflf-O4 

2.4#23e-04 

ft. IfllBE-Ol 

.C094 

1825.45 

.8064 

3.2539F-04 

4.32296-04 

0.0609E-01 

.0866 

1827.73 

.6053 

5*12fl5F-04 

6,«226E-C4 

0,04006-01 

.0064 

1836.00 

.BO 99 

7.5430F-04 

9.97776-04 

8.09136-01 

.08 00 

IR67. 74 

.84 04 

1. 1955C-C3 

1 *SC5n6-03 

8.4 7C«t--01 

*0905 

1909.55 

*8968 

l.fll03F-03 

2.1626F-03 

8.94896-01 

* 1 144 

1956. 53 

• 9449 

2.8557F-03 

3,23796-03 

9.4lfl5F-0l 

• 1334 

19H5, 75 

.9481 

4.4230F-03 

4*95fUC-01 

9.43366-01' 

*1303 

2000* Ift 

• BB47 

7.034ne-03 

8,51546-03 

8*77136-01 

> 121 rt 

I960. >9 

. 7400 

9.43n0F-03 

1. 36646-02 

7o29B9F-0l 

♦ 0043 

1075. i>9 

.5632 

1 .0758E-O2 

2.0464F-02 

5.51676-01 

• 0496 

1873.29 

.5397 

U1420F-02 

2.26716-02 

5j2744E-01 

• 0464 

1923.25 

.6375 

1.0494E-02 

1.7636F-C2 

6. 26266-01 

.0625 

1950. 59 

• 742ft 

8.5154E-03 

1.22826-02 

7.33716-01 

.0035 

1935.91 

*8071 

5.6157F-03 

7.72C56-03 

8.0002E-01 

.0962 

1900*20 

.H24T 

3.2414E-03 

4.2mF-03 

R.21 1 86-01 

.C975 

10 58. 92' 

. 8007 

1.81456-03 

2*42796-03 

7.9876E-0l 

.0091 

1824.84 

.7824 

9.14756-0< 

1.2527E-03 

7.81386-01 

*.CH24 

1009*56 

.7764 

4*48996-04 

6,1<;56F-C4 

7.7594F-01 

*0800 

1791*91 

. 7629 

1.7533F-C4 

2.4C23E-Q4 

7.6Z69E-01 

♦ 0761 

1792*52 

.7669 

8.7933E-05 

1.22B5F-04 

7.6677E-01 

.0767 

1802.05 

.7833 

0. 

0. 

7.P3266-01 

.0805 

2209.97 

U923Q 

0* 

0. 

1.923BE+00 

.9953 

2207.49 

1.9088 

1.09556-04 

6*l429F-n5 

1. 90876 <-00 

*9656 

2205.54 

1.B705 

6.50706-04 

3.70566-04 

1 .87086+00 

*'9131 

2197.35 

1.7030 

2.0ft92F-03 

1.2541E-03 

1 .7BC8C+00 

.7641 

>1 83.52 

1.6323 

3.60546-03 

2*3^4lE-03 

1.62B4F+00 

.5946 

2162*04 

1.4017 

5.98736-03 

4.5719F-03 

1.39536*00 

♦ 399 1 

2134,22 

1. 1981 

7.7792F-03 

6. 94556-03 

1. ni‘JOF^oo 

.24 92 

>120,41 

1.07K2 

9.33596-03 

9 *26776-03 

l.On02F+OD 

. 209 5 

>113. 19 

1.0018 

1.05106-02 

1. 1229E-02 

9*905 lE-01 

.1775 

>1 1ft. 99 

1.0079 

1.07406-02 

I .14C5F-02 

9.96 4 IF- 01 

,1800 

n33.6ft 

1*0929 

9.71836-03 

9.5171E-03 

1 *Qft25F +00 

.2204 

>166.62 

1.2444 

8.07966-03 

6.94^56-03 

1.2357E +00 

.3190 

.U96.01 

1. 4684 

5*59096-03 

■4.07516-01 

1.46246+00 

. 5093 

.»2 15.BT 

1.7199 

3.05646-03 

1.90206-03 

1.71676+00 

• 7835 

/2 19.43 

1*8392 

1.39016-03 

8.08586-04 

1 .83 7*7E + 00 

.9419 

:?222.23 

1.9282 

2.21576-04 

1.22996-04 

1 .9279F+00 

1.0729 

;*2?3.n 

1.9510 

0. 

0. 

1.9510E+00 

1.1059 

22 2 7. 46 

1.9776 

0. 

0* 

1.9776E+00 

1. 156 3 



TABLE L- TABULATED DATA - Continued 


Test 5 



CJ/OI « 

1.0012 » 

.5772 



HCL.WT, SPECIFIC 

GAHHA 

AVG.TOTAt TCHP,<DEG,R^ 

TOTAU PRE&S«(PSIA| 


jki 

fiAS 

2.016 3.A300 

1.^03 

50S 

48.65 


TUNi4(fl 

iUS 

29,000 -2^C0 

1.2S9 

53C 

2A9.75 




PHQVJ • 

l.3552FfCO 
H Pf2X 

PIX 

HkX 

MX 

TTX 

IX 

VX 

ftlicvx 

XI 

GK 

IU'(1VX4M-0X> 

PMM 

ClIillMlI NA 1 • \ 

Hill IM< 

»‘M A 

VM A 

Hill Hf 

HAU( 

-tnr, 


I! /'lie 

sii./s(.i nif 

MANS III. 

AIM PAN'i \ \{:\( 

i(ll4A 

J » 'lO 

♦ 4 «* ■‘•ft 

,202/ 

l.roin 

NMI 

,* sn 1 

1,0/^ 

♦>24 

4.7 

1 

,1 Vil 

4i;6im- (M 




4 1 i) 1 n 4 

« 2tm 1 

^,4 PM 

t W4‘l 

2.1,60 

1 ,-i/M 

5/ft 

!/1 

t 49 H 1 6 1 

*4 f f*i 

-t>3 

0/ 

A.FtJMM = l.l| 


i) ,119 


.21 ttf 

n. loo 

l./)G 

21.13 

l.inil 

525 

3111 

1 /C4 ,49 

.6423 

n.991lt-U3 

l.iivftvr-u2 

E.lClCl -Ul 


0,f>0 

r , 9 M >1 

.2.M5 

p.nsn 

J.7 70 

22. 7C 

1.901 

525 

3C5 

1H37.20 

.fteie 

f .04341-02 

2.07371-02 

6.67 /OI.-01 

.046/ 

0,00 

?. 24 74 

,2415 

fi.noo 

1.720 

22.48 

1.977 

525 

295 

1887.67 

.7 180 

1.1471002 

2.16526-C2 

7.C24l(i-Cl 

.052U 

0 ,ao 

? 

,25 04 

K. 100 

1.77C 

22.74 

2.045 

525 

2fi6 

1S33.19 

.7499 

1.2559F-02 

2-2694t-C2 

7, 3293t-CI 

.0578 

1 * 00 

UO 772 

.75/1 

10,61)0 

1.720 

22. C6 

2 .ioa 

525 

2 70 

1572.9? 

.7811 

1.3542E-02 

2.34946-C2 

7.627BE-01 

.0438 

).00 

*» , A IK 5 

.2509, 

11.350 

1.74C 

22.01 

2.165 

525 

271 

2002.08 

.8213 

1.4369E-02 

2.371ie-C2 

e.ciece-ci 

.07C6 

0,00 

7 ,8969 

.2603 

11,850 

1.745 

71.48 

2,213 

525 

265 

2026.9C 

.B5CI 

1.4976E-02 

2.30736-02 

0.29O3E-C1 

.0762 

ij.oo 

A.3v)S3 

.2513 

12»500 

1,735 

22.22 

2.205 

525 

257 

2048.41 

.0914 

l,499eC-C2 

2.28CC6-C2 

0.71C0E-C1 

.0646 

0,00 

A ,72 16 

• 2 J93 

13,150 

1.725 

22.54 

2.355 

525 

249 

2C64.04 

.9345 

K4754F-02 

.2.13966-C2 

9.1452E-CI 

.0941 

0,00 

5,1 040 

,??47 

13.950 

1.725 

22.94 

2.4 31 

525 

241 

2077*21 

.9851 

1.44116-02 

1.97456-C2 

9.6954E-01 

.1059 

0,00 

f ,5464 

.2001 

14.900 

1.72C 

23. 6C 

2.521 

526 

2?2 

2082.91 

1.0581 

1.33496-02 

1.7C96E-C2 

1.C4CCE+C0 

. 1216 

0 ,oo 

5.940H 

.17 59 

16.150 

1.715 

24.25 

2.635 

526 

2 20 

2C95.U 

1.145£ 

1.2364F-02 

I.4623E-02 

1. USCE^OO 

.1447 

o,no 

6.17)1 

, 1 id5 

18.280 

1.720 

25.26 

2.BO0 

527 

2C5 

2107.69 

1.2971 

I.C580E-02 

I.l053e-C2 

1.282BE4CG 

.1893 

0,00 

6. 7ftl5 

.1043 

70.700 

1.723 

26.19 

2.994 

526 

lfi9 

2122.09 

1.4671 

8.69476-03 

0.O313R-O3 

l.4553EtC0 

.2513 

0 ,on 

7,1959 

. 06 5 V 

23.PftO 

1.725 

27,22 

3,223 

529 

172 

2136.10 

1.69C7 

6.Cfi66F-03 

4.flfl03F-C3 

1.682467^00 

.3534 

o,on 

7.6CP? 

.0414 

26.850 

1.72C 

27.ee 

3.430 

529 

158 

2153.04 

1.8936 

4.16276-03 

2.9933E-C3 

l.eEfiCE7CC 

.4755 

0 .00 

8,0706 

0227 

29.500 

1-710 

28.39 

3.602 

5 30 

147 

2U5. 16 

2.0748 

2.47368-03 

1,61566-03 

2,C7l4EtOO 

.6068 

0.00 


.0179 

71.430 

1.715 

20.65 

3.725 

530 

141 

2175,26 

2.2C42 

1.4772E-C3 

9.CB20E-C4 

2.2C22E+CC 

27166 

0,00 

P.B454 

.C052 

32.530 

1.710 

28.86 

3.797 

530 

137 

2170.64 

2.28CI 

6.C5476-04 

3.59B6F-C4 

2.2793E*C0 

.7913 

0 . on 

9.C5t5 

.0017 

3 2.950 

1.710 

7H.05 

3.872 

530 

135 

2178 ,96 

2.3C99 

2,036 1 H-04 

1, 1945F-C4 

2.3C96F+C0 

,8189 

It .0 [ 

.2,24 ?4 

.Oili7 

14. 130 

1.6 2C 

28.S5 

2.531 

530 

233 

1891.54 

1.10?3 

9,74286-05 

1.1945E-04 

1. 1C52E4C0 

.1163 

-0,46 

?,?474 

.0034 

13.930 

1.6 30 

‘2 8.91 

2.504 

530 

235 

1881.95 

1.0927 

1.93C26-04 

2.3940E-C4 

1.C924C+00 

«U2t 

- T .91 

? .7474 

.0043 

13.750 

1.6f 3 

26,88 

2.468 

530 

239 

1872 .59 

1.0032 

2.39466-04 

2.9957E-C4 

I.C0296+OO 

« 1076 


2.24 74 

.0044 

14. 18C 

1.668 

28,75 

2.497 

530 

236 

1686.62 

l.l 1C3 

£.30666-04 

6.57666-04 

1. IC96E+C0 

.1135 

-4,70 

7,2474 

.0149 

15.730 

1.675 

78.60 

2.632 

530 

222 

1934,90 

1 .2C81 

9.34546-04 

1.0483E-C3 

l.2C6fl£7C0 

. 14C6 


7,2474 

.or/ ft 

16.450 

1.6PC 

27.98 

2.690 

529 

2 16 

1973.14 

1.2417 

2.49646-03 

2.7245E-C3 

1. 23636700 

. 1543 

-1.71, 

-4 ■!*> 

? .24 74 

.Oii*i4 

15,730 

1.680 

26. 7C 

2.677 

528 

222 

199H.34 

1.1696 

5.5671E-C3 

6.45C4E-C3 

1. 1620E700 

. 1400 

7 ; 2 4 7 4 

.M IP 

l4.fCP 

1.6PP 

25.44 

2.510 

527 

233 

2005.00 

1,069 1 

8.23796-03 

1.0442E-02 

1.C68CE+C0 

.1173 

0 ,*’•0 

7.7474 

. 1 95rt 

17,200 

l.70n 

2 3,77 

2. 2 no 

576 

258 

1902.99 

,8984 

1.1C33E-02 

1.6(S42E-02 

H.e346E-Cl 

.1025 

,70 

; . A 1 4 

^ / as 


1 . rcf 

77. 7C 

2.0 75 

525 

20? 

19/9. 5C 

.7682 

1.1 755F-C? 

2 .C737F-C2 

7.£227E-Cl 

.06C1 

\ , H \ 

7 , 7 7-, 

.2 'ii*^ 

^.'.rso 

t- K4 

7 7.04 

) . 9 1 1 

5;>s 

A l/> 

IHHI}.*>7 

,<»n 13 

1 .1 SCO 1 -0? 

2.360/r-02 

6.6 7ifir-Cl 

.0481 

^ . 1 * 

K 7 » ; -T 

. 2..).» 

n , 

1.705 

77 ,40 

1 .9H4 

s/s 

/S4 

)»i . 1 .0 7 

,? r>/ 

t . 14f:7l * 

7- w.ou - r/ 
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Figure 2.- Survey-probe design. Dimensions are in mm. 
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Figure 3.- Schematic of gas sampling system. 


26 







s 


1.38 MN/m 


Test 

6/D 

1 

1.249 

2 

6.245 

3 

3. 163 

4 (ref. 9) 

2.508 

5 (ref. 12) 

2.577 


Figure 4.- Undisturbed theoretical plate boundary layer at injector station. 
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